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Series. 


CustomerFit for you. 


Take a closer look at the ValuePoint 
Performance Series. You'll see the 
difference. Finding ihc right computer may not 
be easy. But when you look closely, you’ll find 


3-year limited warranty. 1 Our superior 
service includes one year of onsite support 
anywhere in the U.S. During the second and 
third year, we cover both parts and labor, unlike 


that the ValuePoint Performance 
Series delivers a number of power¬ 
ful differences. 

Performance exactly the 
way you want it. That's the 
whole idea behind CustomerFit. 
Start with an architecture that’s 
tailored to today’s more complex, 
more sophisticated graphics-driven 
applications. The Performance 
Scries incorporates 64-bit local bus 
graphics - which increases the 
graphics performance up to 50%. 


ValuePoint 4330X/Sp ValuePoint 4660X2/Dp 


*2019 

IBM Credit Lease 
STI/montti 1 

For more power: 

• IntfiP 486DX/33MRZ Chip 

For more flexibility: 

•Upgradable Id Pentium* 
OverDrive 1 " 1 or Intel 
486DX4/100MHZ chip 

-Enhanced IDE 364MB HD 
(upgradable to 1GB HD, 
expandable to 4 drives) 

-VESA local bus 

“4MB RAM (expandable 
to 128MB) 

-3 slots, 3 bays 


*2439 

IBM Credit Lease 
$B6/month f 

For more power: 

• Intel 486DX2 chip with a 
68 MHz clockspeed 

•Math coprocessor 

•128K12 cache 
For more flexibility: 

-Upgradable to Pentium* 
OverDrive™ 1 or Intel 
486DX4/100MHz chip 

• Enhanced IDE 540MB HD 
(upgradable to 1 GB HD, 
expandable to 4 drives) 

•VESA local bus upgradable 
to PCI with Selectabus 

■ 4MB RAM (expandable 
to 128MB) 

• 5 slots, 5 bays 


For better graphics: 1MB Video Memory (upgradable 
to 2MB) ■ 64-bit VESA local bus graphics ■ 14V Color 
Monitor with a maximum diagonal viewable screen size ot 
13‘ and a 0.28 dot pitch 

Also Standard: IBM Enhanced 101-Key Keyboard 
and Mouse ■ Plug and Play enabled ■ Energy Star 
Compliant" ■ 3-year limited warranty 3 ■ 30-day money- 
back guarantee 1 ■ DOS 8. Windows preloaded 


some competitors who 
cover only parts. And with 
Help Ware"", when you 
need to talk to us we’re 
always there, 24 hours a 
day, 7 days a week. 

Call us today. We’re 
ready to listen, to help you 
create the IBM system 
that’s CustomerFit for you. 


Great deals. Two great ways to make your 
ValuePbint even more valuable. 

The new [)[§P 14.4 modem delivers data, fax and voice 
capability. It's a voice and fax mailbox, an audio/sound card 
and you can upgrade it via software. Only jjj JgQ, Save $46. 

Super Value! Includes preloadcd Intuit Quicken 15 for 
Windows, Lotus" 1-2-3% WordPerfect" for Windows: {jj359- 
Save S264 off our regular price. 



To order call today! 

1800 426-7501 


IBM PC Dii ud prices end ailnmiys urn subhict la Chang* C* .i'/JiMNilv. 
Often available duty in ft* U.S PrlceVoffermgs in Canada may wry 
Hmii.ti Mile* proa vary. Shipping nnd handling charges are extra ’IBM 
Credit Lease prase are iliimI pH for 36-mcmlll leans Lease roles puuLftl 
are good Bimugh 12/3 lrtk tftei which lime retes are suhjwt lo change 
wdhnul nnllru Louse awnuhte to punlilmd dUnmnrCttl CuSKHriBrS Dlify 
.-Whan ratofinng Id iwd flriya capacrly. MB eland* lor I.QQOjOGO OytHs: 
1d1.iI uvdi accnsslblu capacity may vary s^hUy based cm {ipurum m 
system anvffnnreeni. 'At no additional charge during warranty pened 
Qrtfiiii Mfvics available Monday-Friday Barn-Sore «i your tune zome 
Secflfia ond Ifilrd year is customer cgny-in service. Ptease ask your Sales 
RnpiKseniaiweiiu details ^Pluas* tall i fl£HM2fr75fl1 tor details an IBM^ 
Tionnydack guarantee and limited warranty. Copies amiable upM 
*«]uest Upgradable with inters OyerDriye processor tesod- on Pantuire 
processor IfrClIriDtttfly. "EPA.as a maLlnr ol policy. ikies nod ennKwa any 
particular company or its products EneiayStar Cnmpiniii oonhauraiinns 
a;* available. Ask your Sates RaprtsamaJiva. Assembled Inlhe U.S dI U.S. 
Sfip rwn-U-S cnmpaniBnls |®M, and HelpWanf am registered Srademarks. 
arm ValueP&nr .s a lrademaik al MilertHUUDtiaJ Susmess Machines 
Corporation All nlher hranits and product names are registered 
irademarfti. irademaito or service reams of Iheir respective holders. 
Windows is a tradnmtfk □! Wtcmsuh Eorpmariioti. Sultware pfiigim« 
listed are licensed lo customers under non-IBM software vendor's terms 
and MndilltMS puwdnd with the package. IBU makes IW letifffienlaliOiiS 
or warranties regarding nrni-t@M software PC Direct is a tradereaji or 
2in CDmmuhlcafllons Company add is used nv IBM unde* license 
(319W International Business Machines CorporatiHi. 











The IBM Performance 




*3149 

IBM Credit Lease 
S111/month* 


ValuePoint 433SX/Sp ValuePoint 10DDX4/Dp 


*1819 

IBM Credit Lease 
564/monlii 1 

For more power: 

-Inter 486SX/33MHZ chip 

For more flexibility: 

• Upgradable to Pentium' 7 ' 
OwerDrive 1 '** or Intel 
486DX4/1OQMHz chip 

•Enhanced IDE270MB y HD 
(upgradable to 1GB HD. 
expandable to 4 drives) 

• VESA local bus 

• 4MB RAM (expandable 
to 128MB) 

•3 slots. 3 bays 


You really aren't asking for too 
much. Just a computer that's built with 
attention to detail, engineered with 
quality and integrity. A PC that does 
what you need it to, not less. All in a 
system that will keep you up and 
running, year after year. 

Quality. Reliability. 
Support The extra value built 
into every IBM ValuePoint.™ 
We use rigorous vibration, 
temperature, power, humidity and 
packaging tests to insure that your 
IBM system runs as meticulously as it was 
engineered. For example, the temperature 
cycling tests take PCs 
from 23° F to 140° F in 
just 10 minutes. Not once, 
or twice. But repeatedly, 
for days. 


For more power: 

•Intel 486DX4 chip with a 
lOO/SOMHz clockspeed 

■ Math coprocessor 

•256KL2 cache 
For more flexibility: 

• Upgradable to Pentium 
OverDrive' 

•Enhanced IDE 728MB HD 
(upgradable to 1GB HD, 
expandable to A drives) 

•VESA local bus upgradable 
to PCI with Selectahus 

• SMB RAM (expandable 
to 128MB) 

• 5 slots, 5 bays 


For better graphics: 1MB video Memory 
(upgradable to SMB)» 64-bit VESA local bus graphics 
* 14V Color Monitor with a maximum diagonal viewable 
screen size of 13 H and a 0,28 dot pitch 
Afso standard: IBM Enhanced 101-Key Keyboard and 
Mouse * Plug and Play enabled ■ Energy Star Compliant 1 ' 
■ 3-year limited warranty- 1 ■ 30-day moneyback guaran¬ 
tee' ■ DOS & Windows" 1 preloaded 


The point is, 
all this testing works. 

A June, 1944 PCWorld 
review compared the 
IBM ValuePoint 433DX 
reliability with eight 
competitive systems. The 
IBM had the lowest annual 
failure rate. 



Call us, we're open 8an>10cim Monday-Fnday 
ana 9am-5pm Saturday (Eastern Standard Time) 
in Canada call 1 SCO 465F79D9 



















Finally, 
a PC that 

keeps up 
with you. 


Now and later. 
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Used to be the expression "pow¬ 
erful end-user database* was like 
“the Long Island Expressway” or 
“jumbo shrimp ” 

A contradiction in terms. 

Of course, that was before the 
introduction of Microsoft Access* 
relational database system 2,0; the 
database thats as powerful as it is 
easy to operate. 

Are you a seasoned developer? 
Or are you working with a database 
for the first time? As people are dis¬ 
covering, it’s no longer an issue. Be¬ 
cause with Microsoft Access, routine 
tasks are automatic. And complex 
tasks aren’t complex at all. 

Do you have to create a table for 
your data? Just click on the Table 
Wizard and you’ll be led through 
the process step by step. 

Have to add a functional but¬ 
ton to a form? Use the Command 
Button Wizard, (Microsoft Access 
will even write the code for you.) Have 
to locate some hard-to-find data? 
Let the Query Wizard hunt it down. 
Have to set up a mail merge be¬ 
tween Microsoft Access and Word? 
Click on - you guessed it - the Mail 
Merge Wizard. 

What is it that makes this won- 
derful stuff so easy? Something we 
call IntelliSense™ technology; a fea¬ 
ture unique to the Microsoft' Office 
family of programs, and one reason 
why Microsoft Access has garnered 


so much critical acclaim. 

Suppose you’re ready for some¬ 
thing more adventurous. Like de¬ 
veloping a database application of 
your own. Microsoft Access can 
help you do just that. Pose a query 
and its Rushmore™ query technol¬ 
ogy will provide an answ er - not 
quickly, but immediately Revise a 
piece of data and that revision will 
be reflected wherever your data is 
used - automatically. Plus, no mat¬ 
ter where your data happens to be 
stored - Paradox", Microsoft SQL 
Server" you name it-with Microsoft 
Access you can, well, access it. 

As if diar weren’t enough, even 
finding a helping hand is pretty 
easy. Microsoft Access comes with 
unlimited product support at no 
service charge? 

It adds up, clearly, to the first 
database that does everything you 
want - precisely the way you want 
to do it. And we find nothing 
contradictory about that. For the 
Microsoft retailer nearest you, 
call (800) 240-4782, Dept. 3HY. 


















Special Report: Beyond Windows 


Reviews 


EVTi 

NOVEMBER VOL.19, NO.II 


News & Views 


DISPLAY TECHNOLOGY 

Polysilicon: The Path to 

Better Displays?....34 

New fabrication techniques for creating 
screens based on the poly silicon 
technology could result in bigger, 
higher-resolution LCD displays tlutn 
currently found on laptop computers. 

CO-ROM TRENDS 

CD-ROM Drive Prices Drop.........41 

A combination of strong competition 
and new technology should force prices 
for CD-ROM readers to drop this fall 

THE INTERNET 

The Web Means Business.....26 

The Internet's popularity is booming, 
and it’s being partly driven by the World 
Wide Web's red-hot popularity. 

Solutions to Internet 

Traffic Jams ..*.27 

The number of bytes transferred on the 
Internet has doubled. Many Internet 
observers are busy working to prevent 
network overloads in the future. 

t:-»-1- programjvi ino 

New Languages Reflect 
Different Priorities...38 

With their newest C++ product*. 

Borland and Microsoft have taken 
l u ndamental I y d i fferent foe uses: 
Microsoft emphasizes cross-platform 
coverage and the ability to create 
OLE Custom Controls, and Borland 
introduces a highly modular set of 
OLE 2.0 tools. 

MAC OS TRENDS 

Apple Redefines the Macintosh ...56 

Apple Computer is embarking on a two* 
to three-year project to redefine ihe 
Mac's proprietary hardware/software 
architecture to accommodate industry 
standards and eventually merge with 
IBM's PReP (PowerPC Reference 
Platform). 

NEW PRODUCTS 

What’s New...308 

Scan color graphics in a single puss: 
converse and hold interactive 
conferences from a distance; turn 
workgroup objects into networked 
discussion forums; and more. 




Exploring Chicago and 
Daytona by ion udell 132 

Windows Becomes 
DSP-Aware 

BY ANDREW W. DAVIS 151 


MAPI Blooms in Chicago 

BY TOM SHELDON 


Globalization of Windows by dean ABRAMSON 


Automating TCP/IP in NT BY PITER WAYNKK 

Extending the Reach of OLE by keith pleas 

Windows Becomes LAN 
Friendly by BARRY nance 207 

Managing Color in Chicago 

BY TOM R. HALFHILL 215 


Features 


PCMCIA STANDARDS 

PCMCIA: Past, Present, and Promise 65 

BY JOHN BRYAN Willi Chicago on the horizon and adherence to 
standards improving. PCMCIA promises peripherals that truly let you 
plug and play. 


APPLICATIONS DEVELOPMENT 

Starting with a Clean Sheet 75 

BY DICK FOUNTAIN Objects are the future of programming, and 
the Clean Sheet spreadsheet construction set gives you a picture of 
what that future holds. 


PER IP! IERALS 

Smarter Copiers, Printers, and Fax Devices Are Coming 81 

BY ANDY REINHARDT Microsoft and Novell believe that 
peripherals and PDAs need their own operating system. 




Cover Story: State of the Art 


JVI It'RC JPROCBSSr >R s 

The New CPUs 92 

As competition heals up both 
in the PC and the workstation 
marketplaces, many of the 
industry's leading companies 
stake their futures on new 
ground-breaking CPUs* 




AMD vs. Superman 95 

BY TOM R. HALFHILL 
The AMD K5 is an innovative 
marriage of RISC and CISC 
technology that will challenge 
Intel's stranglehold on the high end 
of the PC market. 


SPARC Strikes Back 105 

BY PETER WAYNER 
The latest incarnation of SPARC 
can perform with the big boys 
and is a multimedia screamer 
to boot. 
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Opinions 


S P READS H EETS 

Software Roundup; 

Dynamic-Viewing Spreadsheets 255 

BY BOBBY JOE REFF 

Lotus Improv gained exposure and praise as a tool 
for viewing strategic data in a variety of useful ways. 
Although Improv has been discontinued, other 
programs deliver similar functionality, slicing and 
dicing data to create analytical models. NSTL 
evaluates Microsoft Excel, Quattro Pro, and TM/1 
Perspectives. 

V1 \y EO t *0 NFE K E NCI NO 

Face-to-Face Collaboration 233 

BY ERIC GARLAND and davh rowell 
BYTE takes an in-depth look at a sampling of 
desktop videoconferencing systems. 

The C-Phone Solution: Out of Band—239 

WINDOWS GRAPHICS 

Windows illustration 243 

BY G. ARMOUR VAN HORN 

Similarly priced hut miles apart in the features they 
offer, CorelDraw 5 and Free Hand 4 for Windows 
both hold their own in the competitive Windows 
design and graphics illustration arena. 

NETWORKING 

Network Problem Solver 247 

BY BEN SMITH 

Fluke’s LAN Meter 675 tests and analyzes protocols, 
networking hardware, and cables. This tool can 
quickly isolate problems on both Ethernet and Token 
Ring LANs, 


CO M M U NICA1 J O N S 

Switching ISDN 251 

BY JEFFREY FRTTZ. 

Symplex Communications' DireetRoute is a flexible 
and pow erf ul tool For remote LAN access. It provides 
aggregate bandwidth on multiple ISDN channels, 
data compression, and connection-oriented 
switching. 


92 Printers Go to Battle 262 

Ninety-two laser, color, ink-jet, and fast 
dot-matrix printers go head-to-head in our 
latest round 
of real-world 
tests. Our 
rankings 
identify the 
best models 
for six im¬ 
portant busi¬ 
ness uses, 
ranging from 
general busi¬ 
ness to high-end color applications. 

The Best Printers for General Business—264 

How We Tested—268 

The Best Printers for 

Workgroups—269 

CAD and DTP—271 

H tgh- Quality Co for—273 

Draft Quality—277 

Listings and Forms—279 




PowerPC 620 Soars 113 

BY TOM THOMPSON 
AND BOB RYAN 
The newest member of the 
PowerPC family targets the work¬ 
station market with fast throughput 
and speedy floating-point 
performance. 



T5: Brute Force 123 

BY TOM R. HALFHILL 
Using aggressive superscalar 
techniques, the T5 gives a big 
boost to the Mips architecture as it 
battles Windows NT competitors 
Alpha and Pentium, 


Core Technologies 


CPUS 

VLIW Questions...287 

BY PETER WAYNER Does the 
In tel/HP alliance spell the begin¬ 
ning of the end for RISC? 

OPERATING SYSTEMS 

Whither Nextstep?.289 

BY BRUCE F. WEBSTER Concepts 
of the NextStep operating system 
are finding new life in OpenStep. 

PROG RAMMING 

Power Mac Code 
Optimizations.. 291 

BY TDM THOMPSON Avoid per¬ 
formance pitfalls in the Mac OS, 

NETWORKS 

Running the Frame-Relay 
Race. 297 

BY MICHAEL MCFARLAND AND 
ETHAN Wl LANSKY Frame relay is 
an affordable way to gel your 
LANs talking to each other. 


Pournelle: 

A Look to the Future.,.......299 

BY JERRY POURNELLE Jerry high¬ 
lights some major trends he sees in 
the computer industry. 

Books and CD-ROMs: 

The Joy of the Internet........ 61 

BY CRAIG NOVA A look at 10 
guides to the Internet and a 
CD-ROM on morphing. 

Commentary: 

Teacher Training Is Key.366 

BY S. HUGHES PACK Too many 
schools are buying computers and 
Stinting on the training. 

Editorial.....10 

BY DENNIS ALLEN 



Blasts from 
the Past..,.57 

Highlights from two 
decades of covering 
the PC revolution. 


Letters...18 

Plug and Play new and old, split 
routing, Linux sources, OS/2 with 
Win32, and Ghost Busters. 

Reader Survey .340 


READER SERVICE 

Editorial Index by Company 364 

Alphabetical Index to Advertisers 3S0 
Index lo Advertisers by 
Produel Category 362 

Inquiry Reply Cards: 360 A 

BUYER'S GUIDE 317 

Mail Order 

Hardware/Software Showcase 
Buyer's Mart 


PROGRAM LISTINGS 

From BIX: loin '1istings/fmmbyteQd'’ 
and select the appropriate subarea (Le., 
t ‘nov94 v '), 

From the UUNETTtp to ftp.uu.neL log 
on as “anonymous,” and enter your user 
ID as your pans word. Type 
"cd/published/byte” and type ‘DHL" 
Files appear in subdirectories by month. 

From the BYTE BBS at 1200-9600 bps: 
Dial £603) 924-9820 and follow the 
instructions at the prompt. 
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BYTE 


Contents by Platform 


Boohs. 


This page presents the articles in 
this issue according to computing 
platform* 


DOS/WINDOWS 


Plan Ahead with Quicken...... 41 

The CD-ROM version of Quicken 
Deluxe 4 for Windows includes a finan¬ 
cial suite. 

WlnG Addresses Windows’ 
Weakness in Games....,.48 

WinG, a new library of graphics rou¬ 
tines for game developers, may chal¬ 
lenge DOS's games domination. 

ODBC 2.0 Further Establishes 
Cross-Product Data Sharing 
Standard.......52 

The ODBC standard provides interoper¬ 
ability and flexibility that translates to 
more integrated business data at the 
desktop. 

Starting with a Clean Sheet...75 

This applications development package 
for Windows lets you combine ready¬ 
made objects to create custom calcula¬ 
tion applications. 

Special Report: Exploring 
Chicago and Daytona ........132 

Here's an in-depth look at Chicago (aka 
Windows 95) and Daytona, the second 
generation of Windows NT. 

Special Report: Windows 
Becomes DSP-Aware .151 

We examine the key components of 
Chicago’s new DSP architecture. 

Special Report: MAPI Blooms 
in Chicago...,163 

Microsoft'* MAPI is poised to be the 
desktop messaging standard. 

Special Report: Globalization 
of Windows...177 

Unicode, the worldwide character- 
encoding standard, unlocks the door to 
Windows software globalization. 

Special Report: Windows 
Becomes LAN Friendly...207 

Network administrators will welcome 
Windows 95's suite of LAN manage¬ 
ment features. 

Face-to-Face 

Collaboration...233 

We examine five desktop videoconfer¬ 
encing products that work well for 
group collaboration. Two of these are 
Windows-based hardware/software kits 
that give a PC videoconferencing capa¬ 
bilities over ISDN. 


Windows Illustration..243 

Although some people thought Win¬ 
dows would never prove to be a plat¬ 
form for professional graphic designers, 
it is host to several excellent graphics- 
generating environments—spec Ifical ly, 
Corel's Core] Draw 5,0 and Aldus's 
FreeHand 4.0, 

NSTL Software Roundup: 
Dynamic-Viewing 
Spreadsheets.....255 

The graphical capabilities of Window s 
have enabled applications to deliver 
powerful data manipulation and viewing 
features. BYTE evaluates Microsoft Ex¬ 
cel, Qu ultra Pro. and TM/I Perspectives. 

Lab Report: 92 Printers 

Go to Battle..262 

Using our standard suite of PC- and 
Mac-based printer tests, we choose the 
best laser, color, ink-jet, and dot-matrix 
printers. 


OS/2 


IBM Engages Warp Drive 

for OS/2.........138 

As IBM readies its next version of OS/2, 
we take a hands-on look at the latest 
beta, code-named Warp. 


MACINTOSH 


Apple Redefines the 
Macintosh....,.,,56 

Apple plans to overhaul lhe Mac's pro¬ 
prietary architecture to accommodate 
industry standards and to conform with 
IB M's PReP, The new Mac will be 
manufactured by Apple and licensed 
vendors, 

PowerPC 620 Soars.113 

The latest addition to the PowerPC 
family ol processors, the PowerPC 620 
combines workstai k m -el ass 
throughput with fast floating-point 
performance. 

Lab Report: 92 Printers 

Go to Battle.262 

We used our standard suite of PC- 
and Macintosh-bused printer tests to 
select printers with the best speed and 
output quality for six key business 
applications. 

Power Mac Code 
Optimizations.....,....,.291 

Here are some steps you can lake to 
avoid unexpected performance hits 
when retooling your application as 
PowerPC code. 


Face-to-Face 

Collaboration...,,233 

Affordable videoconferencing has come 
to the desktop. Among the videoconfer¬ 
encing products we test are two Unix 
software packages that work over net¬ 
works on video-equipped Sun and SGI 
workstations. 


NETWORKS 


Face-to-Face 

Collaboration.................233 

Turn your video/audio-equipped Win¬ 
dows PC into a network videoconfer¬ 
encing system. 

Network Problem Solver.247 

The LANMeter 675 from Fluke is the 
ultimate LAN-testing tool. Portable 
and easy to use, il provides a useful 
mix of load- and protocol-analyzing, 
cable-testing, and traffic-generating 
functions. 

Switching ISDN ......,251 

Connection-oriented switching, inverse 
multiplexing over multiple lines, and. 
data compression give Sympiex's Di- 
rectRoule exceptional bandwidth and 
flexibility for long-distance LAN links. 

It supports ISDN and other switched 
services. 

Lab Report: 92 Printers 

Go to Battle.262 

Among the printers tested, we look at 
10- to 12-pagc-per-mimite laser printers 
that can quickly be configured with 
Ethernet interfaces for small work¬ 
groups. 

Running the Frame-Relay 
Race...297 

Here's a low-cost solution to linking 
remote LANs, 


61 

C++.. 38 

CD-ROM.....41, 299 

Color......215. 262 

CPUs..,,30, 44, 92, 95 f 1 05, 
1 13, 123, 287, 291 

Display technology....34 

DSP architecture.....151 


243. 247. 251, 262, 297 

NexfStep .*289 

Notebooks.. 44 

Objects .3 8, 75, 199 

OLE...38, 199, 299 

Operating systems ......81, 129, 

132, 151, 163. 177, 189, 
199, 207, 215, 289 

OS/2....*.138 

PCMCIA .. .65 

Peripherals. 81 

PowerPC. .....1 13, 291 

Printers . 262 

Programming. .38, 44, 75, 291 
RISC...95, 105, 1 13, 123 


Spreadsheets.....255 

Tape drives ,.........299 

Unicode i 77 

Videoconferencing...233 

VLIW..... ,...287 

Voice....,.44 

WANs........,.,...297 


Windows..41, 48, 52, 75, 

132, 151, 163, 177, 189, 
207, 215, 233, 243, 255 


Special Report: 

Automating TCP/IP in NT... .188 

Microsoft is developing two open stan¬ 
dards to the Internet community: DHCP 
and WINS, These two protocols will let 
ordinary machines automatically estab¬ 
lish themselves as clients on an Internet- 
capable network. 

Special Report: Windows 
Becomes LAN Friendly.207 

Windows 95 (aka Chicago) aims to pro¬ 
vide an environment that would mesh 
with current and future LAN manage¬ 
ment technologies. 


E-mail. ..163 

Frame relay... ....,297 

Graphics ....,243 

Internet .26, 27, 61, 189 

ISDN .233, 251 

Macintosh .5 6, 113, 262, 291 

MAPI. 163 

Modems. . 299 

Multimedia. .151, 233 

Networks..8 I, 189. 207, 233, 
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ABSOLUTE OPTICAL 


Absolutely Pinnacle. There is no doubt 
that optical is the storage solution for the future. And 
Pinnacle Micro is the optical storage leader Our 
complete line of award-winning optical products will 
Satisfy your thirst for storage. Optical is fast - Faster 
than most hard drives. Optical is removable - Fill up 
a disk... replace it with another one. Optical is 
reliable - No data loss. No head crashes. Even better, 
optical media costs as low as 15 cents per megabyte! 

Now you can store unlimited amounts of data 
for endless applications such as graphics, imaging, 
networking, digital audio, digital video, server * 
storage and data archiving. Pinnacle s wide 

/ 

range of optical storage solutions will 
increase productivity in every environ- 
ment, from personal computing to the 
largest global network. 





TAHOE 230 MB OPTICAL DRIVE 

3.5” 230 Megabyte, 28 
msec access, remov¬ 
able, portable optical 
storage system tor 
both notebook and 
desktop computing. 

SIERRA™ 1.3 GB OPTICAL DRIVE 

5.25” 13 Gigabyte, 

19 msec access 






optical hard drive 
storage system. 

Pro v ides un 1 i m l ted 
capacity with removable media for 
primary storage, secondary storage, and 
data archival . 


RECORDABLE CD (RCD) SYSTEM 

Affordable, recordable CD-ROM sys¬ 
tem that allows users to create their 
own multimedia titles, data backup, 
archives and custom audio CDs. 

All IUO0Wfc3 m MttJUJBOF -HEH lEmHI itt IHT BOlTsE EBGft fi l K&STMD 

IWKWM BFW.WH * JflIBHHM WINi WJmBffljfc.KMEM* 
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NETWORK OPTICAL LIBRARY SYSTEMS 

Storage systems ranging from 20 
Gigabytes to over 1 Terabyte of 
high-performance centralized network 
storage. Also ideal for Hier¬ 
archical Storage Management 
(HSM) applications. 

OR RAY™ 5.2 GB OPTICAL DISK SERVER 

19 msec effective access, RISC 
based storage server that pro¬ 
vides 4 MR/sec sustained 
data throughput for 
vertical applications 
such as network storage, digital audio, 
and digital video. 

PINNACLE OPTICAL MEDIA 

Removable, inexpen¬ 
sive, high perfor¬ 
mance optical media 
with up to a 30-year 
shelf life. 

* 3.5” 128/230 MB MO media 

* 5.25” 650 MB/1.3 GB MO media 

* RCD 74 minute/680 MB recordable 
CD media 

PINNACLE SERVICE & SUPPORT 

As the leader in Optical storage 
systems, Pinnacle Micro ls dedicated 
* to providing the best service and sup¬ 
port. Our 100% optical focus has 
allowed us to live up to our trademark 
as ‘The Optical Storage Company,” 

So the next time you are considering 
purchasing a hard disk or tape system, think again. 
Your choice is clear - Pinnacle Micro, Absolute storage. 
To order or for a local reseller call; 800-553-7070 



OPTICAL STORAGE 


P A N y* 


Tel. 714-727-3300 
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Olivetti Systema Server line. 

Before choosing 
any other server, 
count to ten. 


3 3 families for a 
complete range. 

In the Systema range you will fir 
the system that's right for your needs 
today, and will continue to match your 
growing needs in the future There are 
three families: Suprema (based on Intel 
486 DX2 and Pentium® processors) 
provides power for a wide range of 
specialized applications. SNX, equipped 
with 66 MHz or 90 MHz Pentium® 
processor, is the new powerful solution fo 
the general market, with a high level of 



■ The best of 

Olivetti know-how. 

Systema is the latest range of high- 
performance servers to he developed 
from Olivetti's expertise in network 
systems. The range was designed with 
the needs of today's company in mind, 
to provide greater productivity while 
containing costs. Systema servers 
nat u rally benefit frora Oli vett i s 
hallmark reliability, which 
makes them an excellent and highly 
future-proof investment. 


The best 
of our partners’ 
know-how. 

The Systema range, like all Olivetti 
products, is designed and built inclose 
consultation with other hardware and 
software manufacturers. 

This process ensures high 
compatibility and usability across the 
range, and products which are 
equipped to evolve and 
keep pace with the changing standards 
of the infotech industry. 


expandability. Moreover there is the 
multiprocessor LSX family, addressed to 
large departmental computing areas to 
answer their need for power and scalable 
resilience. 

Immediate 
integration. 

Systema servers are ready for 
practically any working environment, 
thanks to their open system 
architecture and the vast range of 
applications they can run. So your 


















































SYSTEMA SERVER 

M 6-850 

M 6-860 

M6-880 

SNX 140 

SNX 160 

LSX5025E 

LSX 5040E 

LSX 5050 

Microprocessor 

i486 DX2 

i486DX2 

Pentium® 

Pentium* 

Pentium® 

Intel DX2 

Intel DX2 

Pentium' 5 

Clock speed (MHz) 

50 

66 

60 

66 

90 

66 

66 

60 

Hardware architecture 

EISA 

EISA 

EISA 

EISA/PCI 

BSA/FCI 

EISA 

EISA 

EISA 

Max* RAM expansion 

64 MB 

64 MB 

128 MB 

192 ME 

512MB 

256 MB 

1024 MB 

1024 M B 

No. of slots available 

4 ESA 

4BSA 

4 EISA 

3 EISA. 2PQ 

3 EISA. 2 PCI 

7 EISA 

9 EISA 

9 EISA 


2 EISA/VESA 

2 EISA/VESA 

2 EISA/VESA 

1 EISA/PQ 

1 EISA/PCI 

Max* HDU capacity 

6*3 GB 

k3GB 

6J GB 

> 9.4 GB 

> 9A GB 

63 GB 

63 GB 

63 GB 





RAID 0, 1,5 

RAID 0, 1,5 

RAID 0, 1,5 

RAIDG, 1*5 

RAID0, 1*5 

Resilience Features 

- 

- 

- 

Hot Repl. 

Hot Repl. 

Hot Repl. 

Dual Host 

Hot Repl. 

Dual Host 

Hot Repl. 

Dual Host 








ECC Memory 

ECC Memory 


>rganidation can benefit immediately 
fom efficient and troublefree 
letworking. 


INOYELL 



All standards on 
Pentium®. 

Systema servers are open to 
□day's and tomorrow's hardware and 
□ftware standards, Thanks to the Intel 
’entium 6 processor, Systema server are 
ully and instantly 
ompatible with a wide 
ange of environments 
nd operating systems 
Novell, SCO UNIX D6llt \ UIT1 

|p ROC ESS OR 

/IS Windows NT, 

JNIX, OS /2, MS-DOS), with AT, EISA, 
^ESA and PCI standards, and with all 
he most popular applications on the 
narket 

99.97% system 
availability. 

An essential requirement of a 
etwork server is absolute dependability 
mder any circumstances The Olivetti 
ystema line redefines the standards, 
hanks to leading-edge disk doubling 





capabilities which ensure the constant 
availability and safety of your 
company's data, 

7 15 security 
options. 

When it comes to restricted user 
access, the Systema line is unique. 

With more than 15 different hardware 
and software security options, only 
designated users have access to the 
system, so the company's vital data is 
comprehensively protected from 
unauthorized access. 


Thanks to options on 
three security levels 
(hardware, software and 
mechanical), Systema 
servers guarantee 
complete data security 
and secrecy. 


8 Incremental 
expandability. 

Every Systema server can he 
configured exaedy as the user requires, 
and key system characteristics like RAM, 
disk drives and connectability options can 
be upgraded in convenient stages to 
extremely high levels - so your investment 
is always protected 
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2.5 million 
test hours. 

The quality and reliability 


of Systema servers are backed by two and 


a half million hours of tests every year, as 
well as by international bodies like VDE, 
VU FCC, GS, DEMKO, NEMKQ OVE, 


Olivetti Total Quality; 
a certainty guaranteed 
by 12 international 
quality trademarks. 


Q 


SETT, CSA, IMQ. The Systema line is the 
ideal choice for companies who expect 
absolute dependability and strict 
adherence to international quality 
standards. 


© 


Customer 
care: 15,000 
specialists. 

Choosing Systema also 
means you've chosen an international 
network of 5,5GO Dealers and Systems 
Partners and 15,000 specialists to provide 
companies with all the assistance, 
support and advice they need. 

Tills, like the others listed above, is only 
one of the many reasons for relying on 
Olivetti* And f or counting to ten before 
choosing any other server. 


For further information, phone : 
Austria (1)816940 - Belgium (2) 229911! 
Denmark (11) 201000 - Finland (0) 88741 
France (I) 49067000 
Germany (69) 66922755 
Greece (I) 9373800 - Holland (71)319931 
Israel (3) 7516879 - Italy (167) 012587 
Norway (22) 186100 - Portugal (I) 3558260 
Spain (900) 370370 - Sweden (8) 5900S200 
Switzerland (1) 8391565 
Turkey (212) 2750810 - UK.. (800) 447799. 
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Editorial 


Dennis Allen 


The New CPUs 




Even though 
Intel is now 
getting a greet 
deal of 
compet it ion, 

CPUs ere not 
commodities 

ll happens with every giant You become the most obvi¬ 
ous large! for all your competition. So, before we get 
into a discussion about CPU makers who are squaring 
off against Intel, let’s make something perfectly dear: 
As the present leader for desktop CPUs, Intel is not just 
a big target for CPU competitors—it’s the only mean¬ 
ingful target. 

If you’ve been following the business press, you’ve 
read about AMD's big win with Compaq. In a nutshell, 
Compaq announced that it will use CPUs made by 
AMD—not Intel—in some of its systems, Compaq was 
by no means the first manufacturer to make such a move, 
but Compaq appears to be the biggest customer of Intel 
CPUs. 

Think of it this way: Compaq is in effect saying that it 
doesn’t matter which engine you put in your car, as long 
as the car gets you where you’re going. OK, maybe that’s 
oversimplifying it, but you get the idea. 

Meanwhile, all the industry pundits and gurus are try¬ 
ing to read between the lines to determine the real ob¬ 
jective of Compaq in forsaking Intel for AMD, Some 
say it was a strong-arm tactic to gain better pricing from 
Intel. Others say it was simply a smart business move 
based on lower costs. Still others have as many theories 
as one can imagine. 

But as they say down in Arkansas, it don’t make no 
never mind. As technology experts, what matters to us is 
that in making a commitment to AMD, the leading PC 
maker endorsed—in no uncertain terms—a non-Intel 
CPU. And that, my friends, is the opening of the Hood- 
gates for all Intel’s rivals. 

That’s both good news and bad news. The good news 
is that competition is good for everyone, particularly, 
end users. The move by Compaq gives a certain market 
credibility to AMD that will let it move beyond building 
so-called 486 clones. It will likely change the perspective 
of nearly everyone involved in buying and recommend¬ 
ing computer systems, and it will open a lot of minds as 
to whether a computer has to have Intel inside. 


Until now, most folks expected that systems had to 
be based on Intel's chips. So no matter what technolog¬ 
ical advantages another CPU might have had, the concept 
of using a non-Intel CPU was next to impossible to sel l 
to your organization. Now, that mind-set hurdle will prob¬ 
ably vanish. 

The bad news is that those same folks who once in¬ 
sisted that a computer had to have Intel inside may now 
think that CPUs are all the same—thut they are com¬ 
modities, and the only difference is clock speeds. Well, 
that’s just not so. If you take a close look at the new 
CPUs from AMD, Cyrix, IBM and Motorola, and Mips, 
you’ll see what I mean. We’re not talking clones here. By 
using multiple pipelines, nonreordered instructions, CISC- 
to-RISC conversions, or wholly RISC architectures, for 
example, each CPU dearly has its own technological 
advantage. Frankly, we’re pretty excited about the 
prospects. 

It’s obvious to you as a BYTE reader that CPUs are not 
all the same. However, many people will simply not un¬ 
derstand that. Unfortunately, some of them may be peo¬ 
ple who will exercise their ignorance and champion or 
buy inappropriate systems for your organization. 

An education process is needed, and as a technical ex¬ 
pert, you should lead it. Yes, non-Intel CPUs are credible. 
No, CPUs are not commodities. The debate should not be 
about whether a system has Intel inside, but it should be 
one of whether a system uses the best CPU for a partic¬ 
ular job. 

The time to start the education is now. Don’t wait for 
other people to set the agenda. Remember just a few 
years ago when some folks got Ihe crazy idea that PCs 
were commodities and that you just bought the lowest- 
cost equipment and plugged it in? Boy, were they wrong, 
and a lot of money was spent to correct that mistake. For 
the most part, businesses learned their lesson—at least for 
a while. 

We're on the verge of a recurring phenomenon. I guar¬ 
antee that a lot of otherwise intelligent people will make 
the leap of faith that since Compaq endorsed a non-Intel 
CPU, CPUs arc now commodities. Let’s stop that from 
happening. 
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Managing your data just got easier 


t>V miking i ,, ,h v emd 

mtmijgjl ‘ '“'"•‘•‘toas, gening 

iked reports, gag work with existing ogg g.S j 


Grog Greer, 


6 i This level ot compatibility 
and flexibility is unmatched in the 
marketplace. y y 

Carl Ham, MCI Communications 


* * ™ IS the test front-end i've seen 
for a Client-Server environment. ? ? 

Mtke Henneberry. Hgnnebeny Consulting 


£i I'm instantly an expert Windows 
developer. No other product gives me 
this much flexibility and power? y 

Eric Bmer, independent application developer 


New dBASE* for Windows is all you've been waiting for. 
It's the next generation in database ease and power. 
Compatible with dBASE [fl PLUS 56 and dBASE IV* for 
DOS, it’s full of innovative new features like: 

{333 Component Builder gives your current DOS 
applications a new Windows look 

{333 dBASE Navigator puts your data, forms, and 
reports a mouse-dick aw ? ay 

{333 Form Designer lets you create forms in a snap 

{353 Object-oriented technology lets you build 
Windows applications quickly 

{333 


Special 

upgrade 

price 



See your dealer, or call today! 

1-800-336-6464, ext. 9126 

In Canada call ! -800-461-3327 Fast Fax 1 -800-408-0001 


Borland 

The Upsizing Company 


♦Upgrade pricing good in ihc United Slates and Canada only. Dealer prices may vary. Copyright © 1994 Borland International r Inc. All rights reserved. AH Borland product names are 
trademarks of Borland International. Inc. Bl 7879 


Circle 74 on Enquiry Card (RESELLERS: 75). 





COLORADO TAPE BACKUP 


* 


Fa the Easiest and Most 
Reliable Backup Software, 
Millions Come to Colorado. 



Introducing Colorado Bockup for Windows 2.0 
Tope Backup and Archival software from Colorado 
Memory Systems, the leader in tape backup solutions. 


S ince 1990, Colorado Memory Systems has shipped 
over 3 million copies of our popular Colorado 
Backup' software, Now, we bring you new 
Colorado Backup for Windows' 2.0, which supports 
all Colorado Tape Backup Drives from 120 MB to 
4 GB through a common, easy-to-use interface. 

❖ Powerful features include drag-and-drop 
simplicity, reliable background operation, 
automatic - unattended backup, disk grooming, 
broad network compatibility, a Tape Library to 
help you locate lost or archived files quickly, 
file re-direction and open file handling. 

❖ Explore Colorado Backup for Windows 
and the complete line of Colorado 
Tape Backup Solutions today. 


COJ 

w 


LORADO 

ORY SYSTEMS 

A Division of Hewlett-Packard 























Better Backup. 


G iven the value of your data, 

you’d belter back it up. And diene's no 
better backup than Colorado Tape Backup. 
With capacities from 125 MB up to 4 GB and 
dozens of industry awards, 
Colorado Tape Backup Solutions 
are the world’s Number 
One backup systems. 
Beyond all the 
Megabytes and 
Megahertz that you get 
out of your system, 
it’s the data in it that’s 
ultimately your most 
valuable asset. 
Whether your data is on an 
80 MB notebook or a 4 GB server, 
you need to protect your data 
every step of the way, Colorado 
tape backup Is the easiest and mast 
reliable way to do it. And Colorado is 
recommended by editors, resellers and end users 
more than all other backup systems combined 
Explore Colorado Tape Backup Solutions today 
and see what you've been missing. 


u 

Colorado Backup for 
Windows 2.0 supports 
all Colorado Tape 
Backup drives through 
a common, easy-to- 
use interface. 



Colorado PowerTape Server Backup 

PowerTape 4000 

* 2 GB native/up to 4 GB compressed capacity’ 

* Up to 18 MB/minute backup speed 

* Includes software, data cartridge and more 

* Optional Cheyenne’ ARGserve* for PowerTape** 

PowerTape 2400 

* 1.2 GB native/up to 2.4 GB compressed capacity' 

* Up to 18 MB/minute backup speed 

* Includes software and more 

* Optional Cheyenne' ARCserve* for PowerTape** 

PowerTape 1100 

* QIC compatible 

* 525 MB native/up to 1.05 GB compressed capacity’ 

* Up to 12 MB/minute backup speed 

* Includes software and more 





Colorado Jumbo Workstation Backup 

Jumbo 350 

* 170 MB native/up to 340 MB compressed capacity* (425' tape) 

* Up to 03 MB/minute lockup speed 

* Includes software and more 




Colorado Trakker External Parallel Port System 

Trakker 700 

* 340 MB native/up to 680 MB compressed capacity* 1 

* Up to 8 MB/minute backup speed 

* Includes software, minicartridge and more 

Trakker 250 

* 125 MB native/up to 250 MB compressed capacity 

* Up to 8 MB/minute backup speed 

* includes software and more 




* taprty tea l ) OUin tt WM i may i«y dq.'triknt nrv <uu|M._w«'n n*ri wl vfatni ttdftguFiCito ■ m real*? raptfiy t Maramrn ^prflv imt* IWfl ROTiriffixlH: 
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Call for more information and FREE literature 

1 - 800 - 451-0897 

Extension 755 
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fiveiy. Non-European countries US$60 for sur- 
lace mail, or US$85 tor air mail. Single copy 
price is $3. SO in the U,S. and its possessions, 
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Corel PHOTO-PAINT 5 Plus includes a powerful color management system and all the tools you will need to paint, 
edit and retouch your images. With dynamic special effects such as mesh warp, swirl, pinch and 3D perspectives, 
and the ability to import or scan photos, creating your own design is easy with Corel PHOTO-PAINT. 
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Productivity! 

® Load and edit partial images 
• Enter text directly on screen 
m Accurate color calibration system 
a Corel MOSAIC 
a Corel CAPTURE 


Creativity! 

a Over 50 image enhancement fitters 
a Precise photo-retouching 
• Amazing special effects 
a Create your own palettes and 
brushes 


Easy to Use! 

# 1,000 photo images 

a 10,000 clipart images 
a 100 TrueType and Type 1 fonts 

# Intuitive user interface 

# Comprehensive documentation 
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Slow performance. 

Your software is bogged down, but you 
can’t buy a new PC right now. 


To speed up your 486 



OverDrive” Processor iCOMP™ Performance Index 
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■ With OverDrive 
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Can 1-800-538-3373, exi. i/i>. 

To find out more about the family of OverDrive 
processors and to receive a free demo disk. 


Speeds up software. 

Microsoft Excel* 4.0 runs 1 22% faster and 
Microsoft Word* 2.0 120% faster when you 
upgrade a i486 r " DX-33 processor with an 
IntdDX4'* 100 MHz OverDrive processor. 


t For European residents, tall +44 (0) 793 43] J 35, ami ask. far i(jfapack TOD 17. 
•S3 IW4 Intel Qwporaiiofi, * Oilier brawl"* and names are the property of their 
respective owners. 


follow the upgrade path. 






Letters 


Plug and Play Not Exactly New 

Dennis Allen’s September editorial quotes 
Tom R. HalfhilFs description of Plug and 
Play for PCs as “won’t be pain¬ 
less, won’t come cheap, and 
will likely take years.” Howev¬ 
er, I can tell you one major plat¬ 
form where Plug and Play has 
been the accepted norm for a 
decade: Apple's Macintosh. 

Even when the Mac II came out 
in 1987, with its NuBus expan¬ 
sion slots, users had only to in¬ 
sert a board and (at most) drop 
an extension into their system 
folder. I guess I’m just disappointed that 
the Mac wasn’t even mentioned in the ed¬ 
itorial. 

Chris Hanson 
chanson @mcs. com 

Pittsburgh. PA 


Plug and Play in Hindsight 

Choice article on Plug and Play (Septem¬ 
ber). However, you omitted one important 
part: how a trivial hardware botch in the 
original PC has made this all much worse 
than it had to be. 

Many machines have fewer interrupt 
levels than the PC but aren’t hurt nearly 
as badly by it. Why? Because on the other 
machines, I/O boards can share an inter¬ 
rupt line. For instance, there is no reason 
COM ports need distinct IRQs (interrupt 
requests), except that I/O cards cannot 
share the same one and have it work. 

There are boards with multiple UARTs 
(universal asynchronous receiver/trans¬ 
mitter) on a card, all of which internally 
share one IRQ for the whole card, but the 
problem is that the original PC bus didn't 
arrange for IRQ sharing between cards. 
This only would have cost a pull-up resis¬ 
tor per line (and possibly an inverter), and 
the IRQ line could have been driven low 
by open-collector TTL drivers, instead of 
the single totem-pole outputs specified. 
With this trivial fix. we would have been 
able to share the IRQs just fine. It would 
have all been a lot easier. 

Michael O'Dell 
tno@ uunet.uu.net 

If I had listed everything wrong with the 
PC system architecture, my story would 
have been twice as long! You *re right 
about the PC's limited ability to share 
interrupts, of course, but keep in mind 


that those kinds of compromises were 
not nearly as obvious when IBM was de¬ 
signing the PC in 1980 and 1981. Many 
of the devices we plug into our comput¬ 
ers today didn 7 even exist 
then. Also, component costs 
were much higher in the early 
1980s, so what seems like a 
trivial expense now would 
have been more significant in 
those days. In fact, IBM chose 
the slower 8088 processor 
with its 8-bit bus instead of 
the full 16-bit 8086just to re¬ 
duce the cost of peripheral 
parts.—Tom Halfhill 

I work on the technical-support staff for 
the Aten* England Journal of Medicine, 
supporting PCs, Macs, and Novell servers. 
I actually understand IRQs (interrupt re¬ 
quests), cascading, memory ports, and even 
segmented addressing, but that did me lit¬ 
tle good when I bought a CD-ROM drive. 
It took me 14 hours with three different 
brand units before I could get one installed 
and working properly in my 386. During 
the same week, my boss bought a CD- 
ROM for my Mac at the office, and it hon¬ 
estly took me less than five minutes from 
opening the box to viewing a sample CD. 

The PC as we know it will never be PnP 
(Plug and Play). The ISA bus is not intel¬ 
ligent and cannot be made so; the 
DOS/Windows combination is even 
more pathetic. The only hope for 
PnP on non-Macs is a system 
that uses Windows NT or 
OS/2 with a PCMCIA or 
SCSI primary bus. PnP is just 
another case of Bill Gates “in¬ 
venting a vision” of something that the 
Macintosh has been doing for seven years. 
Your article seemed to lead to the conclu¬ 
sion that PnP is a kludge that doesn't have 
a snowball’s chance in Hades of success, 
but you never actually said so. I’d be cu¬ 
rious to know why. 

Don Leamy 
New England Journal of Medicine 
Waltham, MA 

Yes , PnP is a kludge, and yes, it is mere¬ 
ly a stepping stone to the real solution — 
and I made both points in my story. But I 
disagree that it doesn 7 have a chance 
for success or won 7 make life easier for 
millions of people. What \v the alterna¬ 
tive? Are PC users suddenly going to 
junk all their machines and buy systems 
based on an entirely new architecture? 


Or will they migrate in droves to the 
Macintosh? Not likely. For the vast ma¬ 
jority of people. PnP will seem like won¬ 
drous technology. Why burst their bub¬ 
ble?—Tom Halfhill 


Asking for WAN Trouble 

In Jeffrey Fritz’s article “Digital Remote 
Access” (September), he illustrates an ex¬ 
ample of split routing from Washington, 
D.C., to New York City. Many imple¬ 
mentations of TCP/IP would render this 
scenario deadly. To improve throughput, 
NFS (Network File System) mounts typi¬ 
cally use the UDP packet, leaving re¬ 
ordering or retransmission requests to the 
higher levels of the protocol stack. If the 
vendor also eliminates the out-of-order 
checking (as is frequently the case), then 
the described link would lock up the work¬ 
station, cause it to spontaneously reboot, or 
present lots of nasty messages to the user. 

Robert Gammon 
rgammon @ rgam. m icro. ti. com 
Houston, TX 

The fact that split routes can and do oc¬ 
cur in ISDN multichannel connections 
was exactly the point l was trying to 
make. Split routing can cause packets to 
arrive out of order causing grieffor a 
number of protocols. Generally, TCP/IP 
can reorder out-of-sequence packets. 
However, iJ'TCPs that leave re¬ 
sequencing to higher levels 
(e.g., UDP) are used, things 
can get interesting. Fortu¬ 
nately, most ISDN remote- 
access vendors include packet 
resequencing in their products, and the 
network protocols are not required to 
deal with out-of-sequence packets. At 
worst, they will see short delays occa¬ 
sionally; these are typical and should 
not cause any major problems. 

—Jeffrey Fritz 


IBM Should License Win32 

As a long time OS/2 user, I definitely do 
not want IBM wasting its time downgrad¬ 
ing OS/2 to make you happy. Microsoft is 

We want to hear from you. Address correspon¬ 
dence to Letters Editor. BYTE, One Phoenix 
Mill Lane, Peterborough. NH 03458: or you 
can send E-mail via the Internet or BIX to edi¬ 
tors @ bix.com. Letters may be edited. 
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A-KealialT OrherCOIlOl 
Workbench Co mpetitors 


Fully integrated intuitive prcgtitmEFSTT V 
workbench 


Debug both FC and miinlramc -based 
pro^ams 


Supports WmdjmvsandO£2 


Foundation lbrGl.ll CtientySecver COBOL 
dtvelqpmeot with open DBMS access 


Compared to Hie competilion, GA-fie alia u 
workbench is twice the product ai hail the price. 

i $2,500 cs 

Fbr A Limited Time. 


The competition simply can i compete with GA-leaia II Workbench. 


The joint-and'Click debugger simplifies 
lesirng. 


irs easy to use 


FAME 

Sifuwrdd 

Awarded the Federal Ap pi Sc a I ions 
Medal of Excellence. 


cuiediior 
GUI Inlefacltre 


GUI Program Analyzer 
GlCSemulalor Included 


Fastest PC COBOL 


Amid mat Empty Feeling. Gel me One 
COBOL solution mars Fully Loaded. 


Compared to CA-Realia* II Workbench, other COBOL development solu¬ 
tions come up empty - unable to compete with the most comprehensive 
client/server tool in the industry 

One that provides an unsurpassed list of benefits and features which 
include: the worlds fastest PC COBOL compiler, a GUI editor and an inter¬ 
active GUI debugger for code executing on a PC or mainframe, and inte¬ 
grated lifecycle management. Plus a COBOL-intelligent program analyzer 
that's the smartest thing you've ever seen. 

What's more, CA-Realia II Workbench includes a complete mainframe 
CICS emulator for no extra charge. And, all the features of the workbench 


apply to CICS programs as well as batch. 

So whether yodre in a Windows or OS/2 environment* CA-Realia 11 
workbench provides complete integration with your host-based systems 
Which means unlike some other COBOL solutions, your programming 
choices are never limited. 

For A Self-Running Demo And A Free Copy 01 The Secret Of 
COBOL Maintenance , call i-soo-434-real. Dept 26500. 

You'll see when It comes to COBOL client/server development solutions, 
only one has been fully developed: CA-Realia n Workbench. 


(Computer 

/ASSOCIATES 

Software superior by design. 


CA-Realia II Workbench 

The Complete Client/server COBOL Solution 

L'tfmpuUT Associates tirtcmartonal. Jnc. Islaretts. Wf l[7lsa-?00(i U - 5 - ddlgnL Offer ^Dod in U.S. and LZanaiia only All product names refcroncnJ heroin aro trademarks 
of iheJr respective companies, ftwaided by Governnwnr Computer News, March 23* ]9*H 'Source: CwnpvtmvorM Buyers Soohsm-rJ, MarcJi 25 1991. 
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IT’S LIKE YOUR FAVl 
JUST CAME BACI 






Really, the way the 
Microsoft" Natural 
Keyboard " fits you, it 
would he more accu¬ 
rate to 
try it on 
to try it 
What 

have here is 
entirely new 
of keyboard-a 
design that fits you 
like your 

most comfortable 
clothes. And promotes 
a more natural posture for com¬ 
fortable computing. 

But there’s much more to say 
about this keyboard. After all, it’s 
the result of ex¬ 
tensive ergonomic 
and usability research 

We started by watching how 
people work, taking note of their 


natural body positions. How they 
type. And how they use Windows™ 
Our findings, to be honest, 
were incredibly enlightening. 

We discovered there’s 
a lot of room 
for improve¬ 
ment in the 


standard typewriter-keyboard. And 
that it could fit today’s computer 
environment better than 

* 

it currently does. 


f 

So we proceeded with a 
redesign. The result? A responsibly 
designed, split-keypad, gently 


© 1994 Microsoft Corporation. All rights reserved. Rir information only: In the SO UnUtii Siatet, call (JtJOOl 426-9400. iti Cjinadu, emtl (BOO) Sfi3-9CKB, Outside the US, «id Ottsd*, mil mou* foe*! Mfcreaaft *ub*JdlflTy fit (206) 936-8661, 'Cusnamerj who are 
MiCKmiiT CfFTpcir atSort. 






HTE PAIR OF JEANS 
AS A KEYBOARD. 





sloping keyboard 
fits more closely to the natural 
positions of your hands and wrists. 
And one that is more comfortable* 
if a bit odd-looking. 

With this innovative new 
design* we were able to en¬ 
courage a straighter 
positioning of the wrist. 

Which helps to relax the 


The Microsoft Natural Keyboardfits you, 
not the other way around 

forearm. Which then helps to relax 

the shoulder. All of which makes 

for a more natural typing position. 

And then we priced the Natural 

Keyboard to fit your budget just as 

well as it fits your hands. 

But we simply couldn’t stop 


there. So we gave the keys a 
nice* soft touch and feel, 
Whats more, new 
keys and software 
simplify access to 
the Windows 
operating 
system. Like 
three new 
Windows function 
keys, a simple keyboard manager 
and mouse cursor accelerators. 
Suffice it to say, it’s like nothing 
you’ve ever gotten your hands on. 

lb experience the Microsoft 
Natural Keyboard for yourself, sim¬ 
ply pay a visit to your 
local computer retailer. 

And slip one on. You worn 

Extension 

believe how comfortable it feels. 

And you won’t even have to 
wait for a dressing room. 

Microsoft 


if-hearing can reach Microsoft icxt telephone fJ [/TDD} serwJoes an {BOO) 892-5234 In [he IJnSrcd States or (90S) 56B-9&U In Canada. Microsoft and the Windows logo are re glare red trademarks and Natural Keyboard and Windows are trademarks of 









Letters 


losing, Windows NT is selling like fruit 
cake in January. Chicago is going lo be llic 
biggest mongrel kludge on the planet Big 
can be a bad thing, particularly when you 
got big selling an operating system I hat 
cannot be moved slowly lo a serious system 
without major pain and changes. OS/2 is 
coming on just like Windows did 
when it got started. The third time 
is the charm; the next release of 
OS/2 is looking good. But it 
doesn’t just took good, it is good 
down to its foundations. And it is 
more compatible with more soft¬ 
ware than anything on the planet. 

Dean Roddey 
72 / 70.! 614 @ compute rve. com 

I usually resist the temptation to add to the 
clutter in authors’ mailboxes, but I have 
to say something about your September 
Commentary: Bravo! Bravo! This is what 
I’ve thought ever since 1 became an OS/2 
fan a while hack (right after I was disap¬ 
pointed with the final release of Windows 
NT), Why is it that Big Business, up in 
ihe Ivory Towers, can never see as clearly 
as we can down here in the trenches? 

Robin P. Dunn, Software Engineer 
rob imtW code 3, com 
Santa Clara. CA 


cellent support for Linux from a number of 
sources: The best and most up-to-date doc¬ 
umentation is at an FTP site: sunsite. 
unc.edu, in the /pub/Linux/docs/LDP di¬ 
rectory. There you will find a number of 
Linux manuals developed and maintained 
by the Linux Documentation Project group. 

For information on 
the different Linux 
distributions, the DOS 
emulator, and net¬ 
working, look in the 
/pub/Linux/docs/ 
HOWTO directory of I 
the sunsile.unc.edu ftp 
site. Also, Linux Sys¬ 
tem Labs and Yg- 
' gdrasil Computing 
publish a book called The Linux Bible, The 
Gnu Testament , l highly recommend it! Be¬ 
sides internet newsgroups and Fido echoes 
that discuss Linux issues, Specialized Sys¬ 
tems Consultants publishes monthly an ex¬ 
cellent magazine called the Linux Journal. 

Nick Busigin 
74075J 50t @compu$erve. com 
Stratford, Ontario, Canada 


From: Sincerely Appalled 



Object-Oriented? Buzzzzzz 

In his September review of Access 2.0, 
Jim Carls states, “Access 2.0, like l.x, is an 
object-oriented RDBMS (relational data¬ 
base management system).” He goes on 
to explain lhai "an object is any item in 
the system that you can manipulate as a 
unit," This definition or description of an 
object is probably the weakest 1 have seen. 
Using this classification. Excel, Lotus 1-2- 
3. and Word could all be considered “nh- 
ject-oriented” by the very tact that you can 
manipulate cells, columns, charts, and 
pages as a unit. This sort of watered-down 
“object-orientation” causes people to think 
everything is “object-oriented.” 

Chris Cuilla 
ccutHa@ccdd. com 

Boulder, CO 


This Unix Is Free, bat the Support Is Free-Form 

1 just finished reading J. Bruce Dawson’s 
short review of Fintronic’s distribution of 
Linux (“Power of Cooperation," Septem¬ 
ber). While his review is quite accurate and 
fair, he failed to mention that there is ex¬ 


Whipping with a cat-o’-nine tails is too 
mild a punish mem. Whoever approved the 
cover graphic for ihe September BYTE 
should be flogged with a frayed SCSI 


cable. 0 A circle with a diagonal line 
from upper right to lower left is a “Ghost 
Busters” advertising joke. 0 A circle 
with a diagonal line from upper left to 
lower right is the real thing. Come on you 
guys, stop making the editors of my fa¬ 
vorite magazine look like a bunch of re¬ 
versed DIPs. 

Dick Heath 
Rio Nido, CA 


FIXES 

In the August state of the an on Fibre 
Channel (“Fibre Channel Speeds Up"), the 
EISA-based adapter card mentioned as 
Ancor’s first product will actually be sold 
only by Hewlett-Packard and include an 
HP-written driver for Series 700 work¬ 
stations. 

Larry Stein is president of FarPoint Com¬ 
munications (Lancaster, CA), not of Far¬ 
Point Systems (Jersey City , NJ), as stated 
in our text box on parallel-port technology 
(August, page 118). For more informa¬ 
tion on IEEE 1284, EPP, ECP, or on Far- 
Poinf s 1284 parallel ports, type GO 
EET:STDFRM to access the 1284 Paral¬ 
lel Port Forum on CompuServe. 

In Jerry PotimeUe’s October column (page 
222), the number for the Journal of Bio¬ 
logical Chemistry is incorrect. The cor¬ 
rect number is (301) 530-7145, ■ 


COMING UP IN DECEMBER 


* COMPUTER-BASED TRAINING 

Arthur Andersen’s system of multimedia-based, computer-aided training tools keeps 
its staff of management consultants and its worldwide customer base up-to-date in 
hundreds of areas; developing the system was not an easy task, and evaluating its ef¬ 
fectiveness is an on-going process. 

* PENTIUMS 

December’s Product Report evaluates the hottest segment of the Intel-based PC 
market: 90-MHz Pentiums. We’ll use custom low-level and applications benchmarks 
to find today's price and performance leaders. 

- WINSOCK 

How to create network services for applications on Windows NT. 

* PEER-TO-PEER network operating systems 

If ypu’d like your systems to talk to each other, but you don’t want the expense of a 
dedicated server, installing a peer-to-peer network operating system is the way to go, 

* COLOR LASER PRINTERS 

Choose from this rapidly growing category of color printers to add color and pizzazz 
to your business letters and brochures. 

* CARDIFF TELEFORM 3.0 

Instead of manually entering data From hard-copy forms into databases, you can auto¬ 
mate the process with Tele form. We’ll test its limits. 
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Now You Can Fly From 
New^rkTbTbkyoWLthout^bur 
Computer Going Down 
Somewhere Over Colorado. 



Introducing The AER Energy Power 220" Battery. Up To 10 
Times The RunTime Of Your Current Rechargeable.* 

It doesn’t matter if you’re in a plane, train or automobile. 
Every portable computer user knows the feeling. You’re cruising 
along, getting work done like crazy — when suddenly, you’re 
forced in for an emergency landing. Battery’s dead. Out of juice. 
Your computer’s grounded. 

That is unless you have the new, stand-alone AER Energy 
Power 220 accessory battery. Its revolutionary zinc-air technology 
gives you up to 10 times the run-time of your current recharge¬ 
able battery with each charge. Now that’s some serious flight time. 

So Much More RunTime Means So Much More Productivity. 

At last, you can truly enjoy the portability and productivity 
your portable computer promised you from the beginning. And 
with the new AER Energy Power 220 you’ll be able to work 2 
or 3 days instead of 2 or 3 hours on a single 
charge. So say goodbye to that low-battery 
alarm anxiety you’ve been suffering from. No 
more recharging just to gain an extra 2 or 3 
hours run-time. In fact, you may not have 
to recharge again for a long time. 


It Can Pbwer Most Computers & Cellular Phones Simultaneously. 

Got a cellular phone? Many laptop owners do. Sometimes 
you need both to really maximize your productivity. Trouble is 
— cellular phone batteries give out faster than laptop batteries. 
Until now. Just hook up to an AER Energy Pbwer 220 and 
your talk time and computer time are really going to take off. 

Go Where No Laptop Has Gone Before. 

Another benefit of the AER Energy Power 220 battery is its 
ease of use. It fits neatly into its own optional carrying case. It has 
a higher energy per weight ratio than existing batteries. What’s 
more, there’s no memory effect so you can recharge even a par¬ 
tially-depleted battery at any time. And maybe best of all, you 
won’t have to lug those extra batteries and a recharger with you 
everywhere you go. 

At last, you and your portable computer are truly free. To 
order an AER Energy Power 220 battery, or to receive more 
information, call 1-800-769-3720. And 
send us a postcard when you get to Tokyo. 

THE AER ENERGY POWER 220" 

Up To 10 Times The Run-Time Of 
Your Current Rechargeable ^ . 
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If wecan teach,. , 

, an ordinary phone line 

how to,, , 

.walk and 

I chew gum . 

at the same time, 





can! teach it to 


Access the 


Getting your 
phone line to 

transmit voice and data at the same time used to be about 
as easy as patting your head while nibbing your tummy. 

It just wasn’t meant to be* 

Not any more. 

With the new AT&T Voice Span™ technology you can 
actually run voice and data simultaneously over a single, 
analog phone line. You don’t need costly 
ISDN lines* You don’t toggle back and forth 
between voice and data. And you don't sacrifice voice 
quality. In fact, it's the only simultaneous voice-and-data 
technology that works well with network services for 
multipoint, multiparty communications* 

So, you can phone and fax at the same time. Or view 
your data while voicing your opinion. Or play games while 
pestering your opponent. 

And since this is, after all, an invention for inventors, 
you can use it in ways no one’s even tried before. 
Audio-graphics* Collaborative computing* Distance 
telelearning. Remote presentations* Info retrieval 
services. Telemedicine. Voice-enhanced on-line uunsactions. 
Interplanetary travel. 

Already, companies like Canon, Matsushita, and 
Hewlett-Packard (not to mention AT&T) are using AT&T 
VoiceSpan technology to put their data where their mouth is. 
And if they can do it, you can, too. So call 800 482-3333, 
extension 622 and ask for the rest of the story. You’ll have 
your phone line doing the two-step in no time. 


SINGLE, ANALOG PHONE LINE. 
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News&lnews 


THE INTERNET 

The Web 

Means Business 

Companies are increasingly turning to the World Wide Web to spread the word on 
their products and services 

STEVEN J. VAUGHAN-NICHOLS 

year ago, only a seasoned Internet surfer could tell you that WWW stood 
II; for the World Wide Web, an Internet-borne distributed collection of doc- 
uments that you can navigate via hypertext. Today, the Internet’s popularity 
is booming, and it's being partly driven by the WWW's red-hot popularity. 

The Internet has a rich assortment of 


Enhanced Mosaic 2,0, which 
will add support for security 
and authentication for business 
transactions, is slated to ship 
by the end of this year. Spy¬ 
glass already has agreements 
in place to supply Enhanced 
Mosaic to DEC, FTP Soft¬ 
ware, IBM, and book and on¬ 
line publisher O'Reilly & As¬ 
sociates- And NEC (Tokyo, 
Japan) will develop and dis¬ 
tribute a Japanese-] anguage 
version of Spyglass’s En¬ 
hanced NCSA Mosaic, 

The freeware version of Mo¬ 
saic will incorporate some Spy¬ 
glass improvements. Other im¬ 
provements, such as secure 
transaction processing, will be 
limited to Spyglass commer¬ 
cial versions. Before the Spy¬ 
glass deal, NCSA already had 
contracts for Mosaic’s com¬ 
mercial development in place 
with such companies as Quar¬ 
terdeck Office Systems and 
Spry. According to Joseph 
Hardin, associate director of 
NCSA’s Software Develop¬ 
ment Group, NCSA will honor 
these agreements, which means 
that these companies will have 
access to the source code for 
improved freeware versions in 
the future. In addition, these 
companies can form new 
agreements with Spyglass. 

But not all companies are 


information resources and retrieval 
tools, such as Archie, gopher, and 
WAIS (Wide Area Information Ser¬ 
vice). The WWW, based on the 
HTML ( hy pertext markup language), 
is proving more successful than its 
predecessors because of its flexibility 
and its easy-to-use and colorful front 
ends, such as the NCSAs (National 
Center for Supercomputing Applica¬ 
tions) Mosaic, 

NCSA Mosaic is, and will continue 
to be, a freeware program; however, 
NCSA recently turned over Mosaic's 
commercial development to Spyglass 
(Savoy, 1L). Companies wishing to 
use Mosaic in their products must go 
to Spyglass for its Enhanced NCSA 
Mosaic, which requires less memory 
than NCSA Mosaic and is more con¬ 
sistent across its Mac, Windows, and 
Unix versions. 



Air Mosaic from Spry {(206) 447-0300) gives networked users access to the WWW with new features like user* 
definable hot lists, a full-screen kiosk mode, a search function, and enhanced stability. 


26 BYTE NOVEMHHR 1994 





















































































What’s Wrong with the Web 

The WWW (World Wide Web), and the browsers that 

support it, is a remarkable fabric of information threads 

that span the world. The WWW is not without shortcomings: 

• High-speed data connections are a requirement. Connections at 
14,400 bps are a bare minimum. 

• WWW browsers are not universal Intemet/Usenet interfaces. Mail 
support is limited, and there’s no real support for Usenet news. 

• Connections made over normal phone lines using SLIP and PPP 
can be difficult to install. 

• The WWW data is not organized. There is no Dewey Decimal or 
Library of Congress system for organizing information on the 
WWW, and finding specific information can be frustrating. 

• Support for WAJS (Wide Area Information Service) databases is 

still limited. — SJVN 


turning to Spyglass for com¬ 
mercial versions of Mosaic. 
Mosaic Communications 
(Mountain View, CA, (800) 
638-7483, http://mosaic.mcom. 
com) plans to follow its in¬ 
tended October release of Mo¬ 
saic NetSite Communications 
Server, for delivering nonse- 
cure content, with a commerce 
server in November. The lat¬ 
ter version of Mosaic’s Unix 
server version incorporates 
RSA Data Security technology 
to enable secure commerce 


over the Internet. The company 
also rewrote the Mac, X Win¬ 
dow System, and Windows 
NCSA Mosaic clients to sup¬ 
port smooth operation over 
14.4-Kbps and higher modems. 

Businesses that have been 
baffled by how to estab¬ 
lish a presence on the In¬ 
ternet, which has tradi¬ 
tionally been hostile 
toward advertising, 
are rushing to set up 
the WWW servers. 

These servers pro 



STOP 


vide everything from customer 
support, such as Novell’s 
WWW server (http://www.nov- 
ell.com:80/./) t to marketing. 
Companies are also turning to 
secure transaction servers to 
boost their sales. 

For example, a company 
called Quote.Com is selling a 
service that provides Standard 
& Poor Reports, Business Wire, 
Hoover Company Profiles, and 
time-delayed stock quotes from 
its WWW server, (http://www. 
quote.com). Such information 
is already available on-line 
from major services, such as 
CompuServe. But the Internet 
and a WWW server let a small 
company compete with corpo¬ 
rate giants in the on-line infor¬ 
mation game. Similarly, a start¬ 
up called Infoseek (Santa Clara, 
CA) will introduce this fall a 
low-cost information service 
accessible via the Internet that 
could compete with propri¬ 
etary systems such as Mead 
Data Central and Dialog. 
The WWW is not 
limited to traditional 
on-line information 
resources. Seattle- 
based Dealer Inter¬ 


Vi 

SOLUTIONS TO INTERNET TRAFFIC JAMS 
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net Services Corp. is providing 
“virtual showrooms” for car 
dealers. The DISC WWW 
servers provide electronic car 
brochures and photographs. For 
example, the WWW address 
http:/www/ffeerange.com/rood/ 
disc.html shows you the wares 
of a Seattle Volvo dealership. 

For businesses that don’t 
know how to spin their way 
into the WWW, enterprises like 
MecklerMedia’s (Westport, 
CT) MecklerWeb will partner 
with other companies that want 
to become WWW players. Paul 
Gudelis, director of Internet de¬ 
velopment, says his company 
will set up special-interest do¬ 
mains and help businesses es¬ 
tablish their own WWW virtu¬ 
al storefront. On-line service 
provider CompuServe says that 
by the second quarter of 1995, 
it, too, will establish WWW 
servers for commercial clients 
and provide Internet access via 
an international X.25 network. 

The commercialization of 
the Internet is well under way, 
but it’s happening in ways be¬ 
yond the imagination of the 
networks’ founders. 

—SiVN (sjvn@access.digex.net) 


D uring one week in July, users on the Internet downloaded 
more than 300,000 files, many of them megabyte-size im¬ 
ages, from the Comet Shoemaker-Levy 9 server at NASA's 
NSSDC (National Space Science Data Center) in Greenbelt, 
Maryland. In the past year, the total number of bytes transferred 
on the Internet has doubled. Such levels of network traffic, both 
in number of users and amount of information transferred, have 
many Internet observers concerned about “traffic jams" on the 
network. Others are busy working to prevent network overloads 
in the future. 

From a user's point of view, the symptoms of a traffic jam are 
obvious: The desired network service is either unavailable or 
painfully slow. This symptom masks various possible problems, 
including failure of network components and limitations of the 
server computers, as well as network congestion. 

Several traffic jams are caused by the popularity of a particular 
service. During the collision of Comet Shoemaker-Levy with 
Jupiter in July, NASA’s NSSDC supplied images and other infor¬ 
mation to the Internet community. During the peak hour, the 
NASA server handled nearly 6000 requests. “The load on our 
primary server was sufficiently high for us to consider closing 
down the service," says Syed Towheed, a systems programmer 
with NASA. Instead, engineers brought additional systems on¬ 
line to handle the load. By the end of the week, the traffic jam 
was over. 

Service providers can often eliminate overloads when they ex¬ 
pect a service to be popular. For example, release 6 of the X 
Window System software from the X Consortium was available 
earlier this year on dozens of servers around the world. As a re¬ 


sult. the X Consortium computers and network were not over¬ 
whelmed, as they have been in earlier releases. 

New services on the Internet often experience heavy traffic in¬ 
termittently, much as a stadium parking lot gets jammed after a 
football game. But what about the underlying networks? Can the 
wires that make up the Internet handle the traffic? Rick Adams, 
founder and chief technology officer of UUNet Technologies 
(Falls Church, VA), thinks they can. UUNet operates AlterNet, 
one of the largest private Internet providers. Adams says that Al- 
terNet’s networks are engineered with plenty of capacity for high- 
load times. However, he notes, “It’s like the telephone system. 

If everyone picks up the phone at the same time, you won’t get a 
dial tone." 

To stay ahead of the load, AlterNet has invested in expanding 
the capacity of its network. So far, according to Adams, AlterNet 
has been able to keep up with its part of the rapid growth in In¬ 
ternet traffic. 

One change that has some Internet observers concerned is the 
increase in multimedia applications. The past year has seen dra¬ 
matic growth in the use of images, audio, and video across the 
Internet. The Multicast Backbone, or MBone, is one way of send¬ 
ing audio and video to many receivers on the network at once. 

As more users install the hardware and software needed to use 
audio and video, the demand for network resources will in¬ 
crease. To meet the near-real-time requirements of multimedia 
applications, researchers and network vendors have been work¬ 
ing to develop new network protocols, such as the RSVP (a band¬ 
width reservation protocol), to share the available network band¬ 
width among competing applications. — Win Treese 
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News & Views 


PROCESSORS 


NexGen’s Come-from-Behind Strategy 


hen you're number four, you try 
ww harder—or at least try something 
different, Thai's the idea behind NexGen’s 
strategy for competing with AMD and 
Cyrix in the high-stakes challenge to Inters 
domination of fifth-generation x86 proces¬ 
sors. 

NexGen (Milpitas, CA) was founded in 
1986, and until now, it had not sold a single 
chip. Plagued by engineering problems, 
NexGen labored for eight years to design a 
processor that could compete in the big 
leagues. Now NexGen finds itself ahead of 
AMD and Cyrix, whose 586-class chips 
won't appear in systems until 1995. Alans 
(Fremont, CA), previously a motherboard 
manufacturer, introduced the first PCs with 
NexGen’s Nx586 processors in September. 
Retail prices are about 10 percent less than 
those for comparable Pentium systems. 

That's the key to NexGen’s strategy: 
By offering processors that almost exactly 
match the Pentium's performance at lower 
prices, it hopes to 


33-MHz 386, But until now, clock 
speeds were relatively indic¬ 
ative of performance 
within a particular 
x86 generation; a 50- 
MHz 486 does in¬ 
deed urn about twice as fast 
as a 25-MHz 486. But, be¬ 
cause the various fifth-gener¬ 
ation x86 miefoarehilectures radically 
differ, these shorthand comparisons are 
less valid than before. NexGen, AMD, and 
Cyrix all claim their 586-class chips will 
outperform a Pentium at the same clock. 

That’s why NexGen has decided to de- 
emphasize clock speeds as a marketing tool. 
The result: a line of four processors, named 
the Nx586-P!00, Nx586-P90, Nx586-P8Q, 
and Nx586-P75. By controlling die inter¬ 
nal clock with a PLL (phase-locked loop) 
circuit, the Nx586 chips can operate at vir¬ 
tually any clock speed (within their design 
limits, of course). Thus, the Nx586-PI00 
runs at 93 MHz; the 
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carve out a niche in 
the huge x86 mar¬ 
ket, But ihe most in¬ 
teresting aspects of 
this strategy are that 
NexGen’s chips run 
at unusual clock 
speeds, and those 
clock speeds won't 
be advertised. In¬ 
stead, NexGen is as- 
signing numerical 
designations to its 
chips that relate to 
the performance of 
Pentium systems, 

NexGen’s reason¬ 
ing is that clock 
speeds are a poor measure of comparative 
performance—and a measure that will be¬ 
come even poorer as the microarchitec¬ 
tures of x86 chips continue to diverge. This 
is borne out by benchmark tests and simu¬ 
lations, which show that 586-class proces¬ 
sors from AMD, Cyrix, Intel, and NexGen 
do not necessarily deliver equivalent per¬ 
formance at the same clock speeds. As fu¬ 
ture designs evolve along different paths, 
the disparities will become even greater. 

Of course, dock rates have always been 
a confusing way to compare CPUs. A 33- 
MHz 486, for example, easily outruns a 


Alaris’s Pentium-Class NX586 VL 


Benchmarks of Alaris f s Nx586 VL show an Im¬ 
provement of about 1,7 times over that of a 66- 
MHz 486 for integer performance running 
BYTE's Portable Benchmarks, Integer perfor¬ 
mance is comparable to that, of a Gateway 2000 
P5-90. The price quoted for the Alans includes a 
420-MS hard drive and no monitor. Floating¬ 
point performance of the Nx586 was predictably 
poor, due to the lack of an on-board FPU. 


1,74 

84 

256 

16 

m 

$2589 


* Benchmark results are indexed again si a 486/66 PC, which 
equals 1. Higher numbers mean better performance. 


P90, at 84 MHz; the 
P8G, at 75 MHz; and 
the P75, at 70 MHz. 
NexGen arrived at 
these odd clocks by 
running many appli¬ 
cation-level bench¬ 
marks and compar¬ 
ing the results to 
those of Pentium 
systems. NexGen 
says the PI00 match¬ 
es the performance 
of a 100-MHz Pen¬ 
tium, and the P90 
matches that of a 90- 
MHz Pentium. 
Because those 
odd clock speeds are much too fast for 
economical PC motherboards, the Nx586 
chips—like most of Intel's Pentiums— 
run the CPU bus at a slower pace. Every 
Nx586 processor has a half-speed bus. 
Thus, the P100 runs at 93 MHz internally 
and 46.5 MHz externally; the P75 runs at 
75 and 37.5 MHz, respectively. In turn, 
Alaris motherboards have an oscillator 
that matches the system clock to the CPU 
bus. ( Alaris systems that have a PCI [Pe¬ 
ripheral Component Interconnect] bus al¬ 
ways run it asynchronously at its top speed 
of 33 MHz.) 


NexGen is 
pricing its chips 
far enough below 
those of Intel's 
Pentiums so that system ven¬ 
dors can make Nx586-based PCs that sell 
for hundreds of dollars less than compara¬ 
ble Pentium PCs. An Nx586-P75 system 
with 8 MB of RAM, a 340-MB hard drive, 
and a 14-inch color monitor is expected to 
retail for $1645 to $ 1850, depending on 
dealer discounts. A comparable Pentium 
system would cost more than S2000. 

Another departure in NexGen's strategy 
is to play down the importance of float¬ 
ing-point performance. Unlike other 586- 
class processors, the Nx586 chips do not 
have an on-board FPU. Originally, Nex¬ 
Gen planned to offer a separate FPU, sim¬ 
ilar to Intel's FPUs for the 286 and 386, In¬ 
stead, NexGen is working on new versions 
of its processors that will use the CPU and 
FPU on a multichip module. These variants 
are scheduled for production in early 1995. 

To maintain compatibility with mother¬ 
boards designed for current Nx5S6 chips, 
the multichip module will have the same 
pin-out. Unfortunately, this means about 
100 pins—originally reserved to connect 
the CPU and FPU—will be redundant, be¬ 
cause the two dies will be interfaced on 
the module. Those useless pins will inflate 
the cost of the modules. NexGen hopes to 
eliminate them by introducing a redesigned 
die later in 1995, 

By the end of next year, NexGen also 
promises to debut the Nx686, a sixth-gen¬ 
eration processor. NexGen predicts that 
its performance will be two to four times 
that of a 586-class chip. Although it took 
NexGen eight years to finish the Nx586, 
the company claims it has mastered the 
art of xH6 design and can produce new 
gene rati tins with relatively little effort. But 
even if that claim seems a trifle optimistic, 
NexGen definitely has arrived and is a 
credible contender. —Tom R. Half hill 


30 BYTE WOVE MB ER 1994 


CHRIS SFQLLEN © 19M 











H tMM If you' re looking for fast and easy application 

development for OS/2, then take a look at the award- 
winning Watcom VX'REXX visual development 
environment. VX*Rexx lets you build applications to 
exploit the graphical user interface, multi-threading, 
and multi-processing power of OS/2. VX'Rexx 
C lient/Server Edition gives you the added power to 
access DB2 or other database systems, manipulate the 
data, and chart the results at lightning speed. 

"We like VX*Rexx. Using it for development feels like 
driving a Porsche: it f s fast, it’s compact, everything's 
in the right place, and it makes us look good, too” 

Peter Coffee, PC WEEK 

Designed to Meet Your Needs. 

Watcom VX*REXX combines a project management 
facility, visual designer and an interactive debugger to 
deliver a highly productive visual development 
environment. The Client/Server Edition includes 
additional powerful objects so you can rapidly create rich GUI database 
applications. You can create OS/2 client applications which connect to 
DB2/2 or DB2/6000. Use IBM's DRDA support on OS/2 to access DB2 for 
MVS t DB2/400 for AS/400, and DB2/VSE and VM (SQL/DS) for VM and 
VSE. Also supported are Watcom SQL and ODBC-enabled databases'. 
“Overall this edition of VX*Rexx for OS/2 is an outstanding visual 
client/server development platform. ” Nicholas Petreley, InfoWorld 


Point. Click. And Presto! 

To create an application you draw user interface objects, customize their 
properties using standard OS/2 notebooks, and define their event code using 
powerful drag-and-drop programming. To add database access just draw a 
query object, visually design a SQL query, press OK and presto— your 
window is automatically populated with objects that are bound to your 
query to display, update and search your data. 

"Drag-and-drop nirvana,” Nicholas Petreley, info World 

Give Your Data a Whole New Image. 

Energize your applications by displaying your data in a 
3D chart. The Client/Server Edition gives you more than 
a dozen chart types to choose from, along with over 150 
display options. You also get complete support for run- 
time events so you can bring new drama to your data by 
making your chart interactive, 

“VX*Rexx is a must buy ” Jacques Surveyer, 
ComputerWorld 

Standard or Client/Server Edition— 

Which one is for you? 

To start creating powerful OS/2 GUI applications right away, 

order your copy of Watcom VX*Rexx Standard Edition for just.. ,$99 

Or, to start creating rich client/server database applications, 

order Watcom VX'RfcXX Client/Server Edition for just..... $ 299 * 




-Over 2 dozen objects, 
including CUA r 91 
containers, notebooks, 
pop-up menus and more 
• Integration and control 
of existing applications 
through ODE, keystokes 
or REXX API's 


* Easy to learn event- 
driven programming 
model with complete 
on-line documentation 

* Support tor professional 
multi-threaded, mu Iff 
windowed and drag-and- 
drop enabled applications 

* Code reusability through 
section and file sharing 


• Graphically create CUA’91 
Presentation Manager 
objects, quickly 
customize their properties, 
and easily attach REXX 
procedures 

• Package your application 
as an EXE or PM macro for 
royalty-free distribution 



1 - 800 - 265-4555 Watcom 

A Powersoft Company 


Watcom Jme-maiioral 415 Phillip Street. Waterloo, Qmana, Canada N2L 3X2 Id. $19) 866'3700 fo (519| 747-4971 "Prices and speciteatHMijirfr sotted to tigngt without ptftfcfl. Price (toes not Include heitftit and \xm wtrara applicable Whs quoted m US dollars. 
1 ODBC, driver* available irom iNTtRSQlV. tnc Watewn, Hie LijjMnipig Device, and VX*fl£3H are trademarks ol Watccfn fidamalionaf Gorpwairan.Other trademarks are properties of their respfctave owners. ©CDpyriglh! 19M Waicom International Gwptiraftian. 
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When all else fails, 
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HP 

I here are three types of computer us- 

1 ers: those who have lost data due to a 
power problem, those who are going to, and 
those who have protected themselves against 
the inevitable surge, blackout or brownout 
with the most reliable UPS they can buy¬ 
back-UPS by ARC, In fact, editors and users 
alike agree that if your system demands 
absolute reliability, you can depend on APC 
Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer. The question is not if a 
failure will occur, but when. Whether due to 
construction, wiring, weather, other office 
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Voted most reliable by 3-to-1 


t poll by PC 
s MagNet, 
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MAGAZINE 


In a recent ( 

Magazine’s j 
APC was votedthe 
most reliable UFS 
manufacturer by a 3- 
to-1 margin* That's 
dependability that will 
see you though years of 
unmatched power 
protection. 


equipment, or accidents, power problems 
are as inevitable as death and taxes. That's 
why you need instantaneous battery 
backup power from the Back-UPS to pre¬ 
vent data loss, hard disk crashes, and hard¬ 
ware damage. 

If you’re concerned about lightning, 
rest assured that when measured using the 
ANSWEEE 587 Category A test wave, 
Back-UPS are superior to virtually all 
separate surge suppressors. Surge 
performance is even backed 
by a $25,000 Lifetime 
Equipment Protection 
Guarantee. 
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Back-UPS. prevail 


Attention Resellers, Win $10,000 cash in APC’s Back-UPS 
Workstation Success Story Promo!! Call for an entry form today 



"All other brands of UPS die regularly in this 
lightning prone environment. My A PC u/on’t 
die!” said Paid Sisilli, Systems Analyst, City of 
Port St. Lucie . " With other brands, users don't 
find out until it is too late. The power 
interruptions here are very hard to live with. 
The other brands are dying off Typically they 
last just beyond their warranty period. My 
Bites-UPS is going on three years...no other 
brand is as reliable. ’’ 



Don Truax knows first hand about Back-UPS 
reliability: f Tt ought to be against the law to 
buy a computer without an APC Back-UPS 
250.1 recently had a direct lightning hit right 
outside the house...my computer never blinked. 
Each morning l get a surge doum the line and 
both APC’s hate it - they simultaneously ’holler 
f n clamp ' while my "Brand T’ quietly sleeps in. 
I've relegated that unit to non-critical 
household stuff like my VCR.“ 



Andrew Wargo, Manager at Baxter Land 
Company, tried two other brands before Back- 
UPS. "One lasted a few days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours / / then bought my Back- 
UPS for less than half of what I had paid for 
the others. We’ve purchased three more Back- 
UPS and for the past 14 months they ve been 
just hummin* away on the same power line that 
was eating the other brands alivef ” 


If you're protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System? and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed on networked 
clients needs protection too, the Si 39 Back- 
UPS 280 provides an economical solution 
for all your LAN workstations. And if you 
_____ ___ have a new green PC, the 
IVIAUb 111 pri ce i s even better at $119 
for the new Back-UPS 200. 
Discovering how essen- 
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200 

Green PCs r small desktop systems 

$119 

280 

Desktop systems, LAN nodes, POS 

$139 

400 

Desktop 486, 386 systems, servers 

$229 

450 

Tower 486, 386 systems, servers 

$279 

600 

Heavily configured Systems, CAD/ 



CAM workstations 

$399 

900 

Multiple systems, longer runtime 
applications 

£599 

1250 

Multiple systems, LAN hubs, 



small minis, telecom equipment 

$799 
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Satisfied Users 


APC has won more awards for performance 
and reliability than all other UrS vendors 
combined...including five consecutive LAN 
Times Readers Choice awards... 


PC World 

Tap 20 
Upgrade 



dal Back-UPS protection is can be hard, Jf 
you wait for the next storm to roll through. 
But discovering how affordable it has be¬ 
come is easy... 

Call today and find our (rhe easy way) 
why more than 2,000,000 satisfied users 
bank on Back-UPS from APC With more 
awards than all other brands combined, 
field-proven reliability, and a two year war¬ 
ranty, Back-UPS are power 
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protection you can purchase 
with confidence. 
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AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 

Unmatched lightning (tested to ULI449} 
and surge protection for maximum 
hardware safety 

Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 

LAN Interface (on Back- UPS 400 and up) 

provides automatic shutdown to all major 
OS: Windows, NT, NetWare, LAN Server, 
LAN Manager, LANtastic, Unix^ OS/2, 

App leSha re/Sy 5 tem 7 and more. 

Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
mis wirings which usually require an 
electrician's visit to diagnose . 

Option switches allow you to customize 
transfer voltage and alarm settings. 

Test Switch for ongoing peace of mind. 

2 year warranty and full safety approvals 
including 1S09001. 

$25,000 Lifetime Equipment Protection 

Hot Swappable, User Replaceable Batteries 

reduce service time, costs by allowing safe 
removal and replacement of exhausted 
hat tones, white your system stays running. 




AMERICAN POWER CONVERSION 
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News & Views 


DISPLAY TECHNOLOGY 


Polysilicon: The Path to Better Displays? 





I ew fabrication techniques for cre- 
I aiing screens based on the poly¬ 
silicon technology that's used in high 
resolution, diminutive camcorder 
viewing screens could result in 
higher-resolution LCDs than 
those now found on laptop com- 
pliters. But researchers must 
overcome several obstacles be¬ 
fore this technology is suitable 
for notebook displays. 

Most LCD transistors are 
made with amorphous silicon. 

Although suitable lor the colorful 
screens found in high-end portable 
computers, amorphous silicon can 
deliver the high-pixel densities that poly¬ 
silicon fabrication can achieve. Companies 
like Hitachi and Seiko-Epson have introduced new 
poly silicon products for the projection and head-mount¬ 
ed display markets. NEC, Sharp, Toshiba, and others have 
demonstrated prototype polysilicon displays for the HDTV mar¬ 
ket. But until manufacturers perfect new processing techniques for 
large format poly silicon, the technology will be relegated to 
virtual reality and projection applications. 

Although polysilicon technology has many benefits, it also 
has its challenges. The high-temperature fabrication process that 
is the most mature for creating polysilicon transistors requires the 
use of quartz substrates, because glass substrates would melt. In 


Hfari Tf-rJmriffirfnr sf ?, 


Amorphous vs. Polysilicon Displays 


LJ. 


Single-crystal silicon, which is 
the typical wafer on which ICs 
am fabricated, represents the 
high end of silicon performance. 

It is grown from a seed crystal 
and sawed Into wafers. Kopin 
(see the April News & Views) fab* 
ricaies the grid of liquid-ciystal 
transistors arid the drive circuitry 
on a single-crystal piece of sili¬ 
con. The circuit is then trans¬ 
ferred to a glass substrate for 
assembly into a complete LCD 
well-suited for small, high-resolu- 
tion displays. 

Poly silicon is made from amor¬ 
phous silicon through an anneal¬ 


ing, or thermal treatment, pro¬ 
cess. The annealing helps to 
organize the silicon crystal struc¬ 
ture. High-temperature, low-tem¬ 
perature, and laser-annealing 
methods are all possible for this 
conversion, with performance de¬ 
pendent on each process. 

Amorphous silicon has the low¬ 
est electrical performance char¬ 
acteristics of the silicon family. 
Composed of a disorderly array 
of miniature silicon crystals, it is 
deposited on the substrate by 
chemical vapor deposition and is 
commonly used to fabricate solar 
cells and LCDs. — C.C. 


Poly silicon dis¬ 
plays offer advantages 
In performance and assembly 
costs compared to amorphous sill- 
con-based displays. Amorphous sili¬ 
con quality is good enough to fabri¬ 
cate screen transistors that control 
the light, but it is not good enough 
to fabricate the drive circuits that 
regulate the amount of light that 
passes through each display pix¬ 
el—the driver circuits must be fabricat¬ 
ed separately and connected to the LCD 
glass using standard interconnect meth¬ 
ods. Poiyslllcon quality is good enough 
to support the simultaneous fabrication 
of LCD transistors and drive circuits on 
the same substrate. Because driver ICs 
are now Integral to the design, pixel 
density is not limited hy interconnect 
technology, as it is with amorphous sili¬ 
con. Thus, polysilicon delivers screens 
with much higher resolution than amor¬ 
phous technology. 


addition to being more expen¬ 
sive to produce than glass sub¬ 
strates, quartz substrates arc lim¬ 
ited to ft to 8 inches in diameter, 
which also limits the size of the 
resulting display. Companies in 
Japan and the U.S. are investi¬ 
gating low-temperature process¬ 
es, but researchers don’t expect 
larger-formal polysilicon dis¬ 
plays until the next century. 

Another obstacle to polysilicon is the demand for active-ma¬ 
trix displays* which is driving manufacturers to expand amor¬ 
phous capacity, overpowering consideration of polysilicon. "Vir- 
tual reality hasn't taken off yet, so there isn't a market for these 
[polysilicon] displays," says Joel Pollack* display product-mar¬ 
keting manager at Sharp Microelectronics (Camas, WA). "The 
projector market is experiencing steady growth, but it is still 
minuscule compared to the notebook or small TV market,” 

Tim Patton, business planning manager at Hitachi America's 
Electron Tube and Devices Division (Norcross, GA), acknowl¬ 
edges the risk in developing polysilicon technology: "We know 
there is a need in the projection market, and there is an unknown, 
but potentially large, market in virtual reality and head-mounted 
displays. We want to learn how to make polysilicon displays and 
position ourselves for the development of a large-format poly¬ 
silicon process.” Until that happens, high-resolution poly¬ 
silicon displays will be relegated to the small screen, 

—Chris Chinnock 



















































1,000 Corel Photos 
on CD-ROM 
100 TrueType Fonts 



• "Drag and drop" drawing 

* Automatic shape 
connectors 

0 Direct text and line 
editing 

- Customizable workspace 



* OLE 2.0 support 

* Customizable Smart 
Symbol Libraries 

* Application and diagram 
linking 



* Access multiple Smart 
Symbol Libraries 

6 Automatic resizing of 
symbols to fit text 

* Flexible object 
manipulation 

* Built-in spellchecker 


Corel FLOW is the fast, easy way to organize and 
communicate your ideas with flowc 
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*USS PLUS APPLICABLE TAXES 


Enter the Corel $2,000,000 World Design Contest and win! (September to March} To receive a taxed copy of the contest rules and an 
entry form please call: 1-G13-72O-Q026 ext. 3000, Document #1O0d. To leave a message please call: 1-013^720-0826 ext 1606. 


CCOREL" 
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Software Spectrum gives you all the con¬ 
venience of toll-free shopping. Friendly, 
knowledgeable sales people who know more 
then just prices. Reliable technical support. 
Plus same-day shipping of orders received 
before 4:00 PM (Central). 

CALL TODAY. 

_ 7 am to 7pm tCenlrab _ 
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I NTRODUCING THE T4800CT. Fasten your seatbelt and enjoy portable multimedia computing in 
high gear. Race through your number-crunching and graphics-intensive applications on the scorching 7 5 MHz 
IntelDX4 processor. Load all you want into the massive 500MB hard drive. Enjoy the thrust of an integrated 


T480GCT FEATURES: 

• VL Local-Bus video 

* NiMH battery for exrertded life 

_ | 

m 

• 7?MHi fntelDX4 T " 3.3 volt processor, J 6K ache 

• Integrated graphics accelerator 

• 3.5 1 1,44MB floppy disk drive 

(® 

* 9S dia, color SVGA TFTTCD active matrix display 

* WAV Audio 

• Ballpoint™ Mouse with QtiidPbrt™ 

MgZRDSUFt* 

Windows. 

* 500MB HDD 

■ Audio jacks: Hcadpbane/SpeakeraDd 

• Pre-installed software: DOS, Windows for Workgroups® 

BUKfofijH 

* 8MB RAM expandable to Z4MB 

* Two PCMCIA slots ( 16mm and 5mm.) 

Microphone 
• 6.9 lbs. 

Windows Sound System™, Run Time and Vkfeo for 
Windows, and bdeo™ video 
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JH1LL VIDEO IICHNIKIISI JICU' Soft' 

ware standard /or video playback 
in your mtdtimedta presentations, 


Dual PCMCIA expansion siots- 
T?pe N and an oversized Type III- 
can run simultaneous!? to give you 
almost limitless /lex&ifc?. 




The built-tn 
microphone allots you to 
make voice annotations. 
Use the microphone jack 
for hi^ar quality 
recordings. 



500MB 



Now you 


can keep /nil multimedia /iks on 
your portable. 
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3 -HS I*S File 

Use the LCD status bar as ?our thtshboard to monitor batter? usagz t 
AutoResume, disk drive actiiit?, e-mail, and more. 



The integrated sound system 
and speaker, plus port for 
external headphones or 
speakers. Jet you present loud and dear. 



graphics accelerator, VL Local-Bus video, Indeo video, and full audio capabilities, Give the most dazzling 
presentations wherever your work takes you. With all this power, plus PCMCIA flexibility, you’ll be ready for 
wherever the future takes computing. See how it feels. Call 1-800-457-7777 for the dealer nearest you. 


In Touch with Tomorrow 

TOSHIBA 
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C + + PROGRAMMING 


Borland s and Microsoft s Latest Reflect 


Different Priorities 



Visual C++ 2.0 features a seamlessly integrated development environment 
that minimizes the number of steps needed to create visual Interface elements 
and link them to handle code. Pictured Is the new project window, which opens 
the appropriate editor when you click on a file name In the project tree, 


W ith their newest C++ 
products, Borland and 
Microsoft have taken two fun¬ 
damentally different foci: Mi¬ 
crosoft emphasizes cross-plat- 
form coverage and the ability 
to create OLE custom controls, 
while Borland introduces a 
highly modular set of OLE 2.0 
tools. Both products should 
ship diis fall. 

In a major strategy reversal, 
Borland is ceding the battle for 
definition of a de facto C++ 
Windows API to Microsoft's 
MFC (Microsoft Foundation 
Classes) while taking the lead 
in OLE 2,0 applications devel¬ 
opment tools with Borland C++ 
4,5* BC++ 4*5 delivers OLE 
2.0 component support that is 
independent of a specific ap¬ 
plications framework* tools that 
retrofit existing code with OLE 
functionality, and support for 
fast, DLL-based OLE servers. 

Borland’s new OCF {Object 
Component Framework) lets 
you write OLE-enabled appli¬ 
cations that plug cleanly into 
OWL (Object Windows Li¬ 
brary), MFC, straight C++, and 
even ordinary C Windows pro¬ 


grams—thus offering the first 
incremental path for investing 
older code with OLE features* 
OCF essentially makes the 
model of OLE communications 
fit an ordinary Windows mes¬ 
saging model. Its normalizing 
mechanism allows older appli¬ 
cations to benefit from OLE 
components without undergo¬ 
ing redesign. 

A unique and complemen¬ 
tary strength of BC++ 4*5’s 
OCF tool set is its AppExpert 
source code generator. App¬ 
Expert can automatically up¬ 
date previously generated code 
with OLE support. By contrast, 
Microsoft's AppWizard source 
code generator is a single-pass 
utility that establishes for all 
time Lhe class library support 
built into the application tem¬ 
plates it creates. 

BC++ 4.5’s compiler will re¬ 
portedly include an MFC com¬ 
patibility layer. The precise ex¬ 
tent of MFC support has not 
been defined, but Borland say*s 
it will be thorough* "‘We will 
give developers a path that 
makes MFC relatively easy to 
use with our compiler," says 


Michael Hyman, languages 
business-unit manager at Bor¬ 
land. Borland has not aban¬ 
doned its OWL class libraries; 
it’s made incremental improve¬ 
ments in them, the compiler 
back end, and some IDE tools. 
But the recurrent harmonic of 
the BC++ 4*5 theme is OLE 2,0, 
In another daring move, 
Borland will introduce a 32-bit 
portability layer that lets 32-bit 
Windows applications use 16- 
bit Visual Basic controls under 
Chicago and Windows NT. 
This is good news to the de¬ 
velopers of Windows 3.1 ap¬ 
plications that rely on VBXes 
(Visual Basic custom controls), 
an inherently 16-bit technolo¬ 
gy; this support is not forth¬ 
coming from Microsoft* 

A novel feature of BC++ 4,5 
is internationalization of the 
VBX property list, which elim¬ 
inates the need for developers 
to supply separate DLLs for 
each international language that 
they want to support* A VBX 
can map its property list to alias 
tables that translate the property 
names to various languages so 
that a VBX can change lan¬ 
guages dynamically. 


WiLh Visual C++ 2.0, Mi¬ 
crosoft has crafted a masterful 
product by improving its IDE, 
expanding its class library, and 
targeting multiple hardware 
platforms* Visual C++ 2.0’s 
32-bit MFC library is source 
code-portable across the Intel, 
Mips RISC 4000, DEC Alpha, 
and Mac platforms. The new 
32-bit MFC libraries are thread 
safe, exploiting one of the more 
sophisticated operating-system 
features of NT. MFC functions 
can be called from multiple 
threads, with the library offer¬ 
ing a CWinThread class for 
creating new threads. 

Visual C++ 2*0’s most dra¬ 
matic technical achievement is 
the OLE Custom Control De¬ 
velopment Kit The OLE Cus¬ 
tom Control Development Kit 
does for custom controls what 
the Visual Workbench did for 
MFC: It leads developers 
through a set of choices and gen¬ 
erates extensive skeleton code, 
leaving the programmer to add 
only the application-specific 
behavior. This is an enabling 
technology, and one that BC++ 
4.5 OLE tools don’t address. 

—Nancy Nicolatsen 



Using the Borland C++ AppExpert, you can create an OLE 2.0-enabted applica¬ 
tion by simply choosing the OLE 2*0 options provided. Borland's OLE 2.0 sup¬ 
port also make it easy to OLE-enable existing applications. 
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WHO... 

Who represents the ultimate 
choice in PC monitors? 




SAMTRON 


Samtron has 25 years specialist experience 
i engineering monitors and tubes, and 
shows! This is why Samtron has become 
ie world's largest manutaeturer of CRT's and 
ne of the largest monitor suppliers. 

amtron monitors are quality products, 
hey have superior technology. They are 


AMTRON Europe: Frankfurt Office: 
m Unisy spark 1 • 65843 Sulzbach * Germany * TEL: 


economic in saving up to 95% energy. 
They are ergonomic and comply with the 
major European standards such as 
ISO 9001 and MPR II. 


Samtron - the monitor specialists. 
Samtron Monitors * the ultimate choice. 


(49) 61 96/ 74 00 1/00 5 • FAX; (49) 61 96/ 75 61 49 
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Storage Made Simple. 
Go Configure. 

While Novell Netware? Sun® and SCO" 


43 Distal Equlpmont Corporation 1^4.SSorageWo.rks and th.« SEorsgeWorits logo are trademarks of Digital Equipmeni Corporation, 
Sun, Novell, SCO and UNIX are all rggiEsterea Irattefnarks of tfisir rgspe^a Companies. 


UNIX® users take odds on what tomorrow 
will bring, data-intensive applications 
continue to hoard storage at an alarming 
rate. Which is precisely why Digital'" 
created Storage Works 1 "- an entire tine of 
SCSI-2 based products designed to give 
you the most flexible means ever to 
configure and expand your disk, tape and 
optical storage capacity So now, as long as 
IB you can slide a drive into a SCSI-2 

and 

Approved 

backplane, your specs can change as 
quickly as your needs. And because all 
StorageWorks products are modular and 
scalable, it’s never been easier to protect 
your investment in the future. It’s that 
simple. Like to find out more? Also simple. 

Just call 1-800-STORWORK. 
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Solutions from Digital Equipment Corporation 
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Whatever 

Happened 


[PERSONAL FINANCE/CD-ROM 

Plan Ahead with Quicken 



The CD-ROM version of Quicken Deluxe 4 for Windows includes a financial suite 
in which experts Jane Bryant Quinn and Marshall Loeb answer your questions 
regarding investment options and other topics pertaining to personal finance. 


QuickRing (see “Fast Tran¬ 
sit,’” October 1992 BYTE) 

When BYTE first covered 
QuickRing, it was as a poten¬ 
tial local-bus architecture 
that could compete with PCI 
and VL-Bus. PCI has since 
gained momentum as a sys¬ 
tem bus; however, expect a 
number of vendors to an¬ 
nounce QuickRing products 
this fall that complement to¬ 
day's PC architectures by 
moving large amounts of 
data over the top of the sys¬ 
tem bus via card-to-card in¬ 
terconnects or between com¬ 
puters using copper cable. 

QuickRing supports sus¬ 
tained data transfer of 150 
to 180 MBps. Companies 
such as Ariel (Highland Park, 
NJ) and CSPI (Billerica. MA) 
say they will use QuickRing 
as a high-speed data high¬ 
way to interconnect DSP- 
based boards. Other com¬ 
panies like Matrox (Dorval, 
Quebec, Canada) will use 
QuickRing as a backbone to 
interconnect the company’s 
PC-based Ethernet switching 
cards. 


O ver the past two years, 
sales of personal finance 
software has been growing at 
an estimated rate of 50 percent, 
according to the Software Pub¬ 
lishers Association, and Intuit’s 
Quicken has about 80 percent 
of that market. With a program 
that popular. Intuit’s developers 


faced a challenge: how to add 
features that improve the pro¬ 
gram without drowning users 
in a sea of bells and whistles. 
To do this, they had to make 
Quicken even easier to use 
while leveraging CD-ROM to 
deliver historical data on mu¬ 
tual funds and stocks, as well 


as interactive personal finance 
advice on video. 

Intuit (Menlo Park, CA, 
(415) 322-0573) announced 
new versions of Quicken for 
all the major platforms: Quick¬ 
en 4 and Quicken Deluxe 4 for 
Windows, Quicken 8 for DOS, 
and Quicken 5 for the Mac. 
Each version has features that 
make learning Quicken easier 
for first-time users and features 
for more experienced users. 

Only the Quicken Deluxe 4 
for Windows CD-ROM has the 
Quicken Financial Suite, which 
lets you “stroll” through a vir¬ 
tual conference room, home 
office, and library to access in¬ 
formation such as which mutu¬ 
al funds to select given your fi¬ 
nancial profile. This CD-ROM 
also features an interactive vi¬ 
sual interface that offers access 
to all Quicken’s features, as well 
as advice from financial experts 
Jane Bryant Quinn, author and 
Newsweek columnist, and Mar¬ 
shall Loeb, former managing 
editor of Fortune and Money. 

—Ken Sheldon 


CD-ROM TRENDS 

CD-ROM Drive Prices Drop 


S trong competition and new technology should force al¬ 
ready low prices for CD-ROM readers to drop even further 
this fall. The demand for CD-ROM drives is high, but manufac¬ 
turers are finding many competitors in the retail channel. At the 
same time, computer vendors, who are also facing strong com¬ 
petition, are pressuring drive vendors (CD-ROM and magnetic) 
to lower their prices. “The market is cutthroat and aggressive,” 
says John Antonchick, director of marketing at Mitsumi (Irving, 
TX), noting that the company’s Double Speed Drive kit, which has 
an interface card, a cable, and software, sells for as little as $120. 

New PCs that support the enhanced IDE interface on the 
motherboard should drive CD-ROM drive prices even lower. 
The direct connection eliminates the need for a CD-ROM inter¬ 
face card, further reducing cost. Patty Chang, principal analyst at 
market-research firm Dataquest (San Jose, CA), notes that an 
increase in demand for CD-ROM software in the home market, 
improved software, and falling prices of both CD-ROM drives and 


PCs will continue to 
pace demand for CD- 
ROM readers. She also 
says that in the second 
half of 1995, prices for 
quad-speed drives 
could be in the same 
range as current dou¬ 
ble-speed drive prices. 

For now, drive ven¬ 
dors feel the high de¬ 
mand for CD-ROM 
readers will help offset the low profit margins endemic to the 
double-speed category. In fact, NEC (Wood Dale, EL), known for 
its top-of-the-line MultiSpin 4X Pro that lists for $1120, recent¬ 
ly reentered the double-speed market with its MultiSpin 2V for 
value-conscious consumers. 


Mainstream CD-ROM 

Worldwide penetration of CD-ROM 
drives on desktop PC’s (in millions) 



■ CD-ROMs ■ Desktop PCs 
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In color. 

In no time. 

The speedy new 

HP Color LaserJet. 

You've already taken the first step 
into color printing. And it’s really 

made a difference in your users' 

o 

work. But as demand for color has 
grown, youVe noticed that what they 
need is more speed. 

Now, with Hewlett-Packard's latest 
innovation, you can take the next 
step. The new Color LaserJet printer. 
It keeps pace with the workload by 
delivering up to 2 sharp, colorful 
pages every minute. Or 10 black 
& w hite pages. Now, multiple copies 
of reports and proposals can easily 
be done in color. Merged text and 


graphics documents are laser 
sharp. On plain paper. And printed 
permanently. 

To make color easier to use, the 
Color LaserJet offers ColorSmart. 
For compatibility, there's enhanced 
HP PCL5 and optional genuine 
Adobe* - PostScript™ Level 2 software. 
Add an optional industry-leading HP 
JetDirect card and you've got a color 
laser printer that works seamlessly 
on virtually any network. 

As you'd expect, this move up to 
laser color comes with HP's renowned 
commitment to service and support. 
For more information or a sample 
from the fast new Color LaserJet, 
call t-800-821-8440, Ext. 8574.* 

You do your job. We’ll do ours. 

HP LaserJet Printers 

HEWLETT* 
PACKARD 
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NOTEBOOK PROCESSORS 

New Chips Arrive, But 
DX4/75 Sticks Around 

N otebooks based on In¬ 
ters 75-MHz 486DX4 
CPU are popular with users 
who require multimedia capa¬ 
bilities on the road for presen¬ 
tations or light teleconferenc¬ 
ing. But if you heed the hoopla 
over 100-MHz DX4s and even 
Intel's brand-new 75-MHz, 

3.3-V Pentiums, you might be 
templed to skip the DX4/75. 

That may not be wise. If 
you're in the market for a fea¬ 
ture-rich notebook, you' LI find 
that 1 OQ-MHz DX4-based note¬ 
books are just arriving from a 
few top-tier vendors due to a 
relative scarcity of the proces¬ 
sor. The lack of 100-MHz 
DX4s is an issue of priorities'— 
i n I n tel * s 0.6-m icro n man ufac - 
turing process, the higher-priced 
Pentiums have priority. “DX4s 
are losing out to Pentiums in 
[Intel's assembly] lines,” says 
Steve Andler, director of mo¬ 
bile-computing products mar¬ 
keting for AST Research, 

At press time, AST had de¬ 
cided not to introduce a 100- 
MHz DX4 notebooks because 
it wasn't sure it would receive 
enough chips to meet its de¬ 
mand, IBM, however, planned 
to debut four DX4/100 models 
in early October. 

But although Pentiums are 
edging out DX4s on the pro¬ 
duction line, Pentiums have 
typically been found in desk¬ 
tops, not portables. The first 
notebooks based on 5-V Pen¬ 
tiums suffered from short bat¬ 
tery life and required fans or 
liquid cooling techniques to 
prevent overheating. 

When 3,3-V P54C chips are 
readily available for notebooks 
(90- and 100-MHz versions 
should ship in volume this year), 
some notebook vendors say that 
they will design systems that 
are ventilated well enough not 



Visual Voice from Stylus Innovations is, at its core r just another Visual 
Basic custom control. Harness that, however, to the Visual Voice Work¬ 
bench, and you’ve got a GUI-based applications development program 
that guides you through the creation of a complete Visual Basic-based 
telephony application. And when I say complete, I mean an applies 
tion that can answer the phone r play audio files, record audio to disk, 

receive a fax, send a fax, de¬ 
code Touch-Tones, hang up the 
phone, and probably more 
things that i haven't yet dis¬ 
covered. 

Swimming about inside the 
Visual Voice VBX, you’ II find 
actions and properties that al¬ 
low your computer (via the 
proper hardware—I tested the 
Mwave version of the package] 
to perform ail the audio mag¬ 
ic mentioned above. The Work¬ 
bench corrals alt these to¬ 
gether into three kinds of voice 
objects: voice files, voice 
strings, and voice queries. Voice files are simply digitized sound fifes 
I ,WAV or .VOX files] that usually carry recordings like “Press the star 
key for more information.” A voice string is the concatenation of a 
number of voice files. A voice query is a series of actions that, in a 
nutshell, let the computer ask you a question and get an answer (usu¬ 
ally from someone’s Touch-Tone response}. 

When you get down to it, working with Visual Voice involves properly 
mixing the right sound files. Visual Voice VBX routines, and Visual Ba¬ 
sic code. That's where the Workbench comes in. 

For example, suppose your application is one of those “here’s what’s 
playing” recordings for a movie theater; only you want to let the caller 
select either matinee or evening shows via a Touch-Tone entry. Using the 
Visual Voice workbench, you would build a query consisting first of a 
voice tile of you telling the caller something like “...for matinee shows, 
press L" The Workbench's recording facilities let you sit at your ma¬ 
chine with a microphone and “build” the file yourself. You then tell 
the query builder that, after playing the prompt message, the program 
should wait for and then receive a single DTMF digit tone. Finally, you 
instruct the query builder that the digit is to be converted to its numeric 
equivalent and stored into a variable to he used to route program flow 
to the proper routine. 

Once you’ve pointed and clicked your way through the above steps, 
the Workbench will pour the appropriate BASIC code (complete with 
proper connections to the VBX] into the clipboard for you, and you can 
skip over to your Visual Basic application and paste it into the correct 
routine. About the only BASIC code you’ll have to type in is End Sub, 

Stylus Innovations (Cambridge, MA, {617] 621-9S4S} sells the Mwave 
version of Visual Voice for $495. For $200 more, you get an ACE (Ad¬ 
vanced Communication Enhancement] board, which is a DSP-based 
(digital signal processor) 16-bit board that produces just about every 
kind of audio signal there is, such as fax, modem (V.32 and V.42 bis], 
voice, and sound. 


P54C/90 $707. At press time, 
Intel hadn't released prices for 
the P54C/75, but the DX4 note¬ 
books may look more attractive 
than the first notebooks based 
on the 75-MHz Pentium if bat¬ 
tery life is more important than 
performance. When vendors de¬ 
sign Pentium systems to im¬ 
prove power management and 
ventilation and incorporate PCi 
(Peripheral Component In¬ 
terconnect), users needing full- 
motion video or other compute- 
in tensive tasks from their 
notebooks may never look back. 
Or at least, they'd better not 
have to. 4t If you're willing to 
pay a premium for a Pentium 
notebook,” says Alio uni an, 
’’you don't want marginal dif¬ 
ferences in performance.” 

—Ed Perratore 



to subject users to fan droning. 

According to Toshiba, its 
3.3-V, 75-MHz P54C-based 
T4900CT, which is 
slated to ship in mid- 
November, won't need 
a fan to disperse heat, 
thanks to the compa¬ 
ny's experience with 
tab bonding. Toshiba 
says that Intel has im¬ 
plemented tape-carrier 
packaging that reduces 
the volume of the CPU 
packaging. When the 
packaging is tab-bonded to the 
motherboard, the chip dissi¬ 
pates heat quickly. 

Even when the Pentium 
chips are available, top-tier 
notebook vendors may still 
waitto introduce systems. One 
reason is that vendors haven't 
yet tapped all the potential buy¬ 
ers of the DX4/1Q0, Price is an¬ 
other consideration. 

Prior to Intel's planned pric¬ 
ing changes this fall, DX4/75s 
cost $429 each (in quantities of 
1000), DX4/100s $516, and 


The Visual Voice Workbench’s recording 
facilities let you speak into a microphone 
and record a message that will play back 
to someone at tbe other end of a votce- 
resjHHtse session. 
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Test Drive the Future 



Introducing the behind-the- 
scenes story of Microsoft’s next 
generation operating system. 

Industry veteran 
Adrian King 
penetrates 
deep into the 
development 
process to 
bring this 
extraordinary 
story to life. 

An Insider’s 
Perspective 

You’ll live and 
breathe software 
with Microsoft’s 
crack Windows'" 

“Chicago” develop¬ 
ment team. Get in on 
ground-floor discus¬ 
sions of the philosophy, fi| 
design, and architecture. 1 
And be one of the first to 1 
explore and evaluate the major com¬ 
ponents of the Microsoft® Windows 95 


operating system—the 32-bit protected mode 
base system, the all-new user interface, the 
Win32® API implementation in Windows 95, 

and the revolutionary 
Plug and Play 
standard. 

Gain the 
Competitive 
Edge 

Whether you’re 
programming 
for Windows 95 
or faced with 
strategic deci¬ 
sions about 
how to proceed 
into the future 
of personal 
computing, 
ask for the 
ultimate 
inside 

_ authority— 

v ' Inside Windows 95. 

Available everywhere computer books 
are sold, or call 1-800-MSPRESS. Refer to 
ad ABY. 


1 


Microsoft 3 'ress. - 

The Knowledge Division of Microsoft 

One Microsoft Way, Redmond, WA 98052-6399. In Canada, call Macmillan Canada, I-800-66 7- J1J J. 

Mitmioft iimi Win32 are jvjj titered itgihttmks And Windows is a tttidentark of Microsoft Corporation. 


Borders Book Shop 
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Sharing documents electronically 
presents a jungle of obstacles. 


People in your 
workgroup use different 
computing platforms* 


Not everyone has 
the same applications 
to open files* 


Users have different fonts 
installed on their systems* 


Sticky notes and 
highlighter pens work 
on paper - not on 
electronic documents* 





Fortunately, there’s Envoy. 



Envoy “dears the way through the 
jungle of electronic publishing. 

Sharing documents electronically is 
faster and more productive than using 
paper. But there are a lot of obstacles, 
loo. What starts out as a clear path to 
electronic collaboration can turn into a 
jungle of incompatible platforms, miss¬ 
ing applications and font conflicts- 
making your document easy prey. 


Cut through these obstacles with 
Envoy, an exciting new product that 
lets you view, annotate, manipulate 
and distribute documents in an appli¬ 
cation-independent environment. 

Send your document to others, 
even If they don’t have the same 
applications you have. 

Use any of your current Windows or 
Macintosh applications to create a 
document. Include fonts, graphics, 


colors and other features as you wish. 
Then put your document into the 
Envoy format-which is as easy as 
printing. Now you can send the docu¬ 
ment to anyone, even if they don't 
have Envoy, and they can view it just 
as you created it. 

Better workgroup collaboration. 

Not only can others view your Envoy 
document, but they can give elec¬ 
tronic feedback as well. 
Envoy offers the most complete 
set of annotation tools of any 
product in its class. Electronic 
sticky notes and highlighter 
pens make adding comments 
easy and familiar. You can even 
import annotations from other 
Envoy documents, as well as 
sound and video. 

Envoy makes any 
document an easy read. 

Whether your document is 
simple or complex. Envoy 
allows anyone to find what 
they need without a lot of 
effort. Hypertext links and book¬ 
marks make it easy for users to jump 


to important pages of a 
document. Best of all, 
Envoy files are compact- 
ofiten half the size of those 
LoakM Emoy cre ated with other tech- 

logtton products , 

tewpomkg oologies. That means 

^ you won't have to worry 

about taking up valuable space on 
LAN servers, CD-ROMs and floppy 
disks. You'll cut transmission time 
and costs, too. 

Discover the perfect way to 
view any document and 
collaborate electronically. 

Envoy lets any individual or organiza¬ 
tion save time and money sending 
electronic documents that otherwise 
would have to be printed on paper. 

And because Envoy is integrated with 
all other products in the PerfectOffice 

Fr*e Envoy suite, the possibili- 
demonstradon disk ties for workgroup 

(800) 526 3856 m 

endless. For a free Windows or 
Macintosh demonstration disk, com¬ 
plete with an electronic brochure, call 
(800) 526-3856. You'll be amazed at 
how leading-edge technology like this 
can help you get tltrough the jungle of 
sharing documents electronically. 



Envoy portable tiocumems Highlight cnmmt’fiij 

n-fiirt include both vector and important text sticky notes, 

bitmapped graphic*. with different 

colored markers. 

Envoy preserves typefaces ftnd line breaks . even on systems with different fonts. 



| Envoy PerfectOffice 


m Envoy 

ectOffice_ J 


NOVELL. 


PART OF THE PERFECTOFFICE SUITE 
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News & Views 


WINDOWS TRENDS 


WinG Addresses Windows’ Weakness in Games 


S ales of DOS-based applications con¬ 
tinue to decline, but one area where 
DOS still rules is in entertainment and 
games, thanks to performance advantages 
over Windows' GDI (Graphical Device In¬ 
terface). The h ade group Software Pub¬ 
lishers Association says overall DOS 
applications sales in the U.S, and Cana¬ 
da declined 47.5 percent to $235 mil¬ 
lion for second quarter 1994 compared 
to the same period in 1993. However, 
in entertainment software, DOS pro¬ 
grams accounted for about 50 per¬ 
cent of retail sales {$41.6 million}, 
compared to 33 percent ($27.4 mil¬ 
lion) for Windows, with the Mac 
commanding the remaining 21 per¬ 
cent ($18 million)* As long as 
game developers stick with DOS 
for superior performance, they 
will impede Microsoft's efforts 
to move the industry to Chicago, 

Windows NT, and Win32. Bui 
many games developers see 
DOS's games domination ending thanks 
to WinG (pronounced "Win Gee”). 

WinG is a new library of graphics rou¬ 
tines from Microsoft that lets developers 
significantly boost the performance of 
graphics-intensive Windows applications. 
Distributed free with new Windows soft¬ 
ware and built into Chicago and NT 3.5, 
WinG accelerates screen updates and de¬ 
livers almost as much speed as custom 
graphics routines in MS-DOS programs 
do. Although it won’t make existing Win¬ 
dows applications run faster, new software 
(and updates of current software) designed 
to take advantage of WinG should begin 
appearing late this year. 

Microsoft unveiled WinG at the Com¬ 
puter Game Developers Conference in Sil¬ 
icon Valley last April. To show off the 
library's capabilities, Microsoft demon¬ 
strated a prototype Windows version of 
Doom, a popular DOS-based game from Id 
Software. Soon afterward, Microsoft post¬ 
ed beta versions of WinG in a developer's 
forum on CompuServe. 

Any Windows program that needs fast 
screen updates or smooth panning can ben¬ 
efit from WinG. But Microsoft's primary 
target is the game market. Most game de¬ 
velopers have been forced to write for 
DOS, because the Windows GDI is noto¬ 
riously slow. DOS programmers can write 


optimized routines that directly access the 
computer’s graphics hardware. 

Unfortunately, the higher performance 
of DOS comes at a price* Without a DOS 
extender, DOS programs are limited to 
conventional memory (the addresses 
below 1 MB). 



Game developers 

tike Humongous Entertainment ((206] 1 
plan on releasing WinG-based entertainment pro- 
grams for Windows in time for the holiday season. 
Freddl Fish and the Case of the Missing Kelp Seeds, 
a story adventure game capable of full-screen ani¬ 
mation at 10 to 12 fps (frames per second) in 640- 
by 4S0-pixel resolution with 256 colors. 

They also lack the device independence 
of well-behaved Windows programs and 
often require users to modify their CON¬ 
FIG.SYS and AUTOEXEC.BAT files dur¬ 
ing installation, which results in more cus¬ 
tomer-support calls* Game developers are 
weary of these headaches but were un¬ 
willing to sacrifice performance* 

For the most part, WinG works by cir¬ 
cumventing some limitations of the GDI, 
which was designed for static displays 
rather than animation. To achieve device 
independence, the GDI shields Windows 
programmers from hard ware-specific de¬ 
tails of output devices (including graph¬ 
ics cards and printers) by interposing a 
logical drawing surface known as a DC 
(device context). In other words, instead of 
drawing directly into the physical frame 
buffer (screen memory) of the graphics 
card, Windows programmers use the de¬ 
vice-independent display DC. The GDI 
and Windows device drivers handle the 


details of translating those logical graphics 
into physical graphics in the frame buffer. 

Drawing graphics on the fly with GDI 
routines is not practical for animation, so 
many Windows programs use a technique 
called double buffering. But this technique 
is too slow for smooth animation. 

WinG introduces a streamlined ap¬ 
proach. First* it lets pro¬ 
rammers create a new type 
f DC, called a WinGDC, 
hat accepts DIBs (Device 
ndependent Bitmaps) di- 
ctly* That eliminates the 
le-consuming steps of shut- 
ing the DIBs through a mem- 
iry DC and converting them 
to Device Dependent Bil¬ 
aps, which developers had to 
o prior to WinG. Also, pro¬ 
rammers can draw graphics 
irectly onto the WinGDC bit 
ap with GDI routines or their 
wn custom routines* When the 
icreeti is ready to be displayed, 
fanG provides two new calls 
ki nGBItBlt and WinGStretch- 
B11) that can copy the WinGDC into the 
display DC much faster than the GDI's 
BitBl t and StretchBlt can. 

As a final bonus, WinG also tests the 
system it's installed on to determine which 
combination of GDI and WinG calls yields 
the fastest performance, because there is 
some variation among graphics cards from 
different vendors. It then saves this profile 
for future reference. There can even be dif¬ 
ferent profiles for each screen mode. For 
example, a 640- by 480-pixel resolution 
screen with 16-bit RGB color may require 
different techniques than a 320- by 200- 
pixel resolution screen with 8-bit indexed 
color, WinG handles this automatically. 

Nels Bruckner, a software engineer at 
Dynamix (Eugene, OR), says he's using 
WinG for future projects. He says WinG 
isn't quite as fast as full-screen page flip¬ 
ping in the frame buffer via DOS, but it's 
definitely faster than the GDI at updating 
smaller windows and is particularly useful 
for simulating sprites. " Microsoft's claim 
is that WinG will be as fast as writing di¬ 
rectly to the video hardware in DOS, and 
from what I've seen, they're coming pretty 
close, especially if you've got a machine 
with local-bus video*” — Tam R. Half hill 
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You can't always get your hands on your 


Of course, you still get all the high-power 


roving users' notebooks. Which, bearing 
in mind how often they need attention, 


file transfer facilities LapLink has always been famous for 


but now upgraded and improved to make your job even 


easier. Clever features abound, like Multiple Simultaneous 


ttpquq *" “— ' can be a real pain in the arm. But don't 
worry - because now even if you can't be there in person 


Connections, that lets you resolve an entire group's 
problems simultaneously; SpeedSync, to increase file 


if you can get hold of them, you can get 


transfer rates up to 25 times; Callback, for telephone 

economy and security; and Chat, a pop-up 


hold of their PC. 


That's because, no matter how 


far away you are, LapLink's fast Remote 


window for reassuring dialogue with your 


remote user while you get on and solve their problem. 


Control puts any notebook or desktop 
at your fingertips, giving you complete 


And, because LapLink for Windows uses a 


universal video driver supporting 


access to programs, data, configuration - 

everything - both in DOS and Windows. And Remote Control 


multi “Video standards, 


learns as you go, so the more you use it, the easier it gets. 


compatibility and set-up 


hassles are reduced to 


the absolute minimum. 


In short, LapLink for Windows 


is an essential tool for anyone 


looking after PCs on the road or on 


the network. 


So, get your hands on the scissors and clip the coupon 


for more information. 


I want to get hold of more information on LapLink for Windows 
and my FREE demo disk, please rush them to me. BYTE 11/94 


l would also like to hear about 
LapLink V for DOS □ 
CommWorks D 
from Traveling Software. 


Traveling Software, PO Box 2, Twyford, Reading, Berkshire RG10 SBR, 
United Kingdom, Tel: 01734 828830, Fax: 01734 344622 
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Sound Blaster 
Value Edition 
SRP, $69.95 


Sound Blaster Pro 
Value Edition 
SRR $105.95 


The smart decision. 

Games are not the only software designed for 
Sound Blaster cards. Imagine a math program 
with a vast array of sound effects. Or picture 
15th century England where you venture into 
a whole world that looks, feels and sounds 
authentic. It's mesmerizing. It's hypnotic. 
Especially if you have the Sound Blaster Pro 
Value Edition, the 8-bit sound card with stereo 
sound. It’s compatible with Creative Labs CD- 
ROM drives, and comes with innovative sound 
utilities and recording software. 




The sound decision. 

With hundreds of today's hottest titles written for Sound 
Blaster™ cards, there are so many tough decisions. Like which 
game to buy? Will it be the thunderous explosions in Rebel 
Assault, or the eerie howling of 7th Guest? Either way, you'll 
hear new sounds that were in your programs all along. The 
Sound Blaster Value Edition card is the most economical way to 
introduce yourself to the fun and games of sound. It's an 8-bit 
sound board that adds impact to thousands of applications and 
comes with several Windows-based sound utilities. 


Tough c 
Choose one i 
or buy 5 moi 




The 16-bit decision. 

Stepping up to 16-bit sound means exploring a world of realistic sound. The Sound 
Blaster 16 Value Edition is the best-selling sound card ever. Its the affordable way to 
add true 16-bit CD-quaiity audio to business, multimedia and home applications 
that meet MPC2 standards. It includes a built-in CD-ROM interface for Creative 
Labs CD-ROM drives and a free library of utilities. And after experiencing a 16-bit 
game on Sound Blaster, you’ll bolt to a nearby window, stick your reverberating head 
outside, and start screaming like a banshee, tt I WANT 16-BIT SOUND!” 


Of course, all Sound Blaster cards are easy to install and give you 100% compatibility with all software written for the Sound Blaster audi 


©L9W Creative Te£hnfltog.y Ltd The Sound BEalter and Cmtrw Logos are registered trademarks. Sound ELaster, Sound 8(a4tw lb MultiCP, Sound Rljitff 16 SCSI-2. Sound Blazer AWE32. Wive Blaster. WiyEJ&lT.*, Creative VoireAssLit and the Sound Blaster C* 
















Sound Blaster 
16 MultiCD 
SRP, S 199.95 


& 



with Advanced 
Signal Processor 
SRP r $249,95 


The freedom decision. 

How do you single out a great sound card without cramping your 
freedom of choice? Get a Sound Blaster 16 MultiCD " and you 
can connect a CD-ROM drive from manufacturers such as Sony, 
Mitsumi, and of course, Creative Labs. This 16-bit card leaves you 
the option of upgrading to Wave Blaster or Advanced Signal 
Processor, the advanced technologies for MIDI music and more 
demanding sound-enhanced programs. And with VoioeAssist soft¬ 
ware, you can command programs with your voice. 


scision. 
sund Blaster 
s computers? 




Sound Blaster AWE32 
SRP, $399,95 


Sound Blaster 
16 SCSI-2 
SRP, $249.95 

with Advanced 
Signal Processor 
SRP, $299.95 


The power decision. 

Sound Blaster 16 SCSI-2™ gives you the best of 
everything and compromises nothing. It's 16-bit 
CD-quality stereo sound with an optional 
Advanced Signal Processor and a collection of 
sound utilities. You can connect your sound card 
and up to six SCSI devices to a single port. Hook 
up your CD-ROM drive, hard drives, tape drive, 
and Syquest This high-performance card is a 
must for the hardcore sound aficionado. 


The next wave decision. 

The next generation of games will come at you with sound so real, you 11 have to 
hang on to your headphones. Only Sound Blaster AWE32 1- can deliver the ultimate 
CD-quality sound experience! Real instrument sounds, real life sound samples, real 
sound effects. It's a 16-bit card with Advanced Signal Processor and Advanced 
WavEfTcctsr which replaces synthesized sounds with real sound samples. And other 
cool stuff, like QSound, a state-of-the-art technology that surrounds your ears with a 
180° soundscape of intense virtual audio. Get a Sound Blaster AWE32 and get it all. 


form. Make your derision and visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext, 111 


CREATIVE 



y Logq ate trademarks of Creative Technology Ltd Ml other trademarks tie tlie propctfjf of their lespectiw holders, U.S, inquiries; Qeative Labs MHHLW8-52T7. International inquiries; Cnratjve Tcdinjology Ltd, Sirigipune. TEL: 65-773-0233. EAX: *5-773-0331. 
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News & Views 


WINDOWS TRENDS 

ODBC 2.0 Further Establishes 
Cross-Product Data Sharing Standard 


W ith all the attention 
focused on Chicago, 
Daytona, OLE 2.0, and Cairo, 
it’s easy to forget another 
critical Microsoft-driven tech¬ 
nology just now com¬ 
ing into its own, the 
ODBC (Open Data¬ 
base Connectivity) 
standard. With the 
widespread release of 
ODBC 2,0-coniplianL 
products this fall, this 
standard should see 
acceptance from a 
wide variety of data¬ 
base vendors and ap¬ 
plications developers 
for interproduct data 
sharing, 

ODBC 2.0 offers 
full compliance with 
the standard released 
in November 1992 by 
the SAG (SQL Ac¬ 
cess Group), an orga¬ 
nization of leading 
hardware and soft¬ 
ware developers com¬ 
mitted to universal 
database access. De¬ 
velopers report that 
ODBC 2.0 drivers 
will provide faster, more ro¬ 
bust performance than ODBC 
1.0 drivers thanks to code tun¬ 
ing and support for standard 
S AG features like SQL prima¬ 
ry keys and data arrays. 

ODBC allows database pro¬ 
grams to share data, and in 
some cases application code, 
among differing database prod¬ 
ucts—such as Oracle, Micro¬ 
soft’s Access, IBM’s IMS, 
dBase, or Sybase—while those 
programs run on different op¬ 
erating systems. The ODBC 
standard provides interoper¬ 
ability and flexibility that, in 
turn, translates to more inte¬ 
grated business data at the 


desktop and better information 
for decision making. 

ODBC not only refers to a 
SAG-compliant standard but 
also to ODBC-compliant driv¬ 


er software. The ODBC stan¬ 
dard is an open, vendor-inde¬ 
pendent interface that requires 
that the data source hears 
Apples when the application 
program says Apples. The 
standard ensures that the mini¬ 
mum level of communication 
between application programs 
and data sources conforms to 
the levels set by the SAG, 
ODBC drivers and driver 
managers control the interpre¬ 
tation and implementation of 
data access and manipulation 
at the data source level. It falls 
to the drivers to actually trans¬ 
late and execute the data 
source-specific commands is¬ 


sued by the application pro¬ 
gram via the API, while com¬ 
plying with the SAG standards 
for data access and SQL Gram¬ 
mar. What's more, the ODBC 
driver must comply 
with conformance 
levels within the SAG 
standard: levels 0, 1, 
and 2 for the API; 
minimum, core, and 
extended for the SQL 
Grammar. The con¬ 
formance levels for 
the API and the SQL 
Grammar are inde¬ 
pendent; therefore, it 
is possible for a driver 
to provide level 2 API 
support while supply¬ 
ing extended-level 
SQL Grammar sup¬ 
port. 

ODBC inserts a 
middleware layer (the 
driver software) be¬ 
tween an application 
program and a data 
source. This middle¬ 
ware layer handles a 11 
data access using the 
ODBC standard for 
both the call-level in¬ 
terface and the SQL Grammar. 
ODBC 2.0 drivers offer full 
level 2 API-compllance and, if 
the connecting database prod¬ 
ucts support it. all the extended 
SQL features of SAG 92. 

For developers, Microsoft's 
ODBC SDK (Software Devel¬ 
oper’s Kit) 2 adds support for 
the Win32 API, a cursor library 
for more consistent support of 
cursors through the API and in 
extended SQL Grammar, new 
sample code, improved testing 
and debugging tools, and all 
the data source drivers from 
their ODBC Desktop Database 
Driver Pack. Page A head Soft¬ 
ware (Seattle. WA) also pro¬ 


vides a line of products for 
ODBC 2,0 driver development. 

On the driver side, Micro¬ 
soft’s ODBC Desktop Data¬ 
base Driver Pack 2 includes a 
driver manager and data source 
drivers for many of the popular 
desktop database products. 
Borland has integrated an 
ODBC 2.0-compliant 1 "socket” 
into its core database engine, 
w^hieh dBase for Windows and 
Paradox fur Windows use. This 
allows other programs to ac¬ 
cess dBase and Paradox data 
through any ODBC driver. 
What’s more, a number of ap¬ 
plications software vendors 
provide ODBC drivers for rheir 
respective database products. 

As for recent reports that 
Microsoft will abandon ODBC 
in favor of OLE, Greg Norman, 
senior product marketing man¬ 
ager for ODBC at Microsoft, 
says that is not true. “ODBC is 
still healthy and growing,” he 
say s, ”M ic rosoft will co nti n u e 
to advance the definition of 
ODBC while supporting our 
IS Vs [independent software 
vendors] and making the de¬ 
velopment of ODBC drivers 
and applications a profitable 
business.” 

Brian Reed, product manag¬ 
er at Intersolv, agrees. "'ODBC 
is not going away,” he says, 
“It’s the market standard, and 
more than 170 application pro¬ 
grams are ODBC-compliant.” 

Reed notes that reports of a 
future version of OLE sup¬ 
planting ODBC are premature 
at best. ’’Microsoft, in terms of 
(the next OLE] API or speci¬ 
fication, hasn’t published any¬ 
thing formal. But Microsoft 
can’t expect everyone to drop 
what they’re doing and go a 
different route.” 

—Jane Richter 


ODBC 2.0 DRIVER SOURCES 


* Information Builders' EDA/Extender for 
ODBC: drivers for retrieving data stored in 
databases ranging from IBJVTs DB2 to 
Hewlett-Packard’s All base, (BOO] 069-4630 
or (212] 736-4433. 

* Cross Access's Cross Access ODBC Drivers: 
drivers for accessing data in Unix databases 
and all MVS databases, (7081 954-0500. 

* Intersolv Data Direct ODBC Pack (formerly 
called Q+E SQL ODBC Pack; Intersolv and 
Raleigh, North Carolina-based Q+E Software 
recently merged): over 30 drivers, including 
those for most of the popular desktop and 
SQL DBMSes, (800) 876-3101. 

* TechGnosis’s SequeUnk: drivers for Informix, 
Oracle, and DB2 (617) 229-6100. 

* Microsoft's ODBC Desktop Database Driver 
Pack: includes a driver manager and data 
source drivers for Microsoft Access and Fox¬ 
Pro, Btrieve Technologies’ Btrieve, and Bor¬ 
land’s dBase and Paradox, (206) 882-8080. 
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Why Settle For Being Merely Effective 
When You Could Be Insanely Awesome? 




Introducing Z-NOTEFLEX," 
The Ultimate Multimedia Presenter. 


CopiiHfihS C tWiI tomrh riau Systems Coiporaiicfi. Zenith Data Systems Carporadton is -a Bdhtnhnpafiy Z-NPTFiFl .FX antf Mat* The GgnnectjraT 
are tradeirjirits «)( Zenith Data SysttrtiB Corporation M^CJ r^ftlf^asn (narl I? mined h* the Multimedij PC Markeluifl CtwACft, JpKl IJieKWM fcl 
rndeir,ark of Intel Corporal-ion "ftilh llir upliun.i' FLEXSITE vW™-Stand ■'•'Fl.EJiShO'W lihlr AC ptwier Speeidttatlnrw an subieia to charsg 


Loosen your tie, and get 
ready to bring down the house, 
ith Z-NOTEFLEX, Zenith 
Data Systems' new multi- 
media showstopper 
Built around a powerful 
notebook, the Z-NOTEFLEX 
system lets you take the show 
on the road, and carry it around 
in your hand. With sharp 
colorful video and stereo 
sound, your business pre¬ 
sentations are sure to get 
attention. Detaching the 
LCD display and placing it 
in front of your viewers will 
have an even greater impact* 
And the Z-NOTEFLEX's 
modular components offer 
you a wide range of system 
enhancements, multi- 
media capabilities and 
peripheral solutions. So you 
custom order the features you 
want today, then upgrade 
when you're ready 


wm 


up to 

IntelHX 4'" 75M.Hr processor 
16-bit business audio 
active-matrix, 256-color 
UCD display 

FLEXSTTE 
LCD display stand 

FLEXBAY 
Battery charging bay 
floppy drive fay 

F1EXDOCK 
enhanced port replicator 
two type-ill PCMCIA slots 
rtrfwo-riefny moduife 

LLEXSHOW" 
douBle-sp&xi CD-ROM drive 
amplified sterns* Sfwa tens 
tuo type-ill l^MCIA state 
integrated power supply 


MPC2 


Multimedia PC 

Your audience wants something worth 
watching. And the Z-NOTEFLEX delivers. 
Make that connection, and you could be an 
overnight success. 

Call us for the awesome details 


1 -800-841-5881, Ext- 5136 


DATA SYSTEMS 
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Prints on plain paper. Dual media tray 
option switches from your desktop. 

Get colorful overheads. Up to 600 dpi. 
Up to 2 pages per minute! 


Tektronix 
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cArm 




Vibrant color prints 
and comps on any 
paper, vellum to 
cover. Big ideas? 

Bull’s-eye. 
Full-bleed tabloid. 
Print both sides 


a page a minute. 
30 cents a page. 
No bull. 


rC. 


Color is color, until 


Then you’ll choose Phaser'"Color. For all 
the colorful things you do in business, graphic arts, 
science, or engineering—Tektronix offers one-stop 
shopping. With more solutions than any other 
printer manufacturer. So there’s sure to be a 
Tektronix Phaser'“color printer that fits your 



Phaser 200e Phaser 220e Phaser 220i 


requirements to a tee. No matter which Phaser 
series you choose, each handles your workgroup’s 
toughest demands. All Phaser color printers offer: 

■ 300 dpi or higher ■ Level 2 Adobe®PostScript™ 

■ Letter-size prints or transparencies ■ Support for 
PCs, Macs, workstations and nets—simultaneously 



Phaser III PXi Phaser 300i 

































you shop around. 


*** *****■&$%& 


■ Pantone’s color standard ■ RJSC-speed print 
processing ■ TekColor™controls ■ A Tektronix 
one year warranty ■ Top technical support. 

That’s die baseline. Now select a printer 
diat lays down any color on any paper. And 
makes prints that look like color photos. 


Or choose the world’s fastest color printer. 

All these outstanding color features come from 
Tektronix, the Fortune 500 leader, where quality 
in workgroup color printers starts at only $2,995 
and innovation never ends. 



Tektronix 

/ 


Phaser Itsax Phoser 440 


Phaser 480 


Free output sample, call 800/835-6100. Ext.1028. 
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News & Views 


MAC O P E R A T I N G - S Y S TEM TRENDS 

Apple Redefines the Macintosh 


A pple (Cupertino, CA) is 
embarking on a two- to 
three-year project that will 
redefine the Macintosh’s pro¬ 
prietary hardware/software ar¬ 
chitecture to accommodate in¬ 
dustry standards and eventually 
merge with IBM’s PReP (Pow¬ 
erPC Reference Platform). Ap- 
pie’s goals are to slash the 
manufacturing costs of Macin¬ 
tosh hardware, encourage li¬ 
censed vendors to produce 
Macintosh clones, allow Macs 
to boot rival operating systems, 
and expand the market for 
Mac-compatible hardware and 
software. 

When the process is com¬ 


plete, the Mac will still be a 
Mac, says Apple, but it will 
look different from the Macs 
of today. Some users will by¬ 
pass the Mac OS in favor of 
alternative operating systems, 
such as IBM’s OS/2, Mi¬ 
crosoft’s Windows NT, Tali- 
gent’s T03, or PowerOpen- 
compliant Unix, And future 
Macs will abandon such Mac- 
specific features as the ADB 
(Apple Desktop Bus) and Nu- 
Bus slots. 

But the transition won’t hap¬ 
pen overnight, cautions Don 
Strickland, vice president for 
Apple licensing. It will take at 
least two years for Apple to 
eliminate the dependencies be¬ 
tween its tightly integrated sys¬ 
tem software and hardware—a 
traditional strength of the Mac 


that nevertheless blocks Ap¬ 
ple's path toward a more open 
platformp Strickland explained 
The sweeping changes are a 
key pari of Apple’s new strat¬ 
egy to license its closely guard¬ 
ed system software and hard¬ 
ware to carefully selected 
vendors. To make that strate¬ 
gy succeed, Apple has realized 
it must redesign the Mac to 
work more easily with standard 
I/O buses, peripherals, and 
components. Some of the lat¬ 
est Macs already incorporate a 
few of these changes, such as 
internal IDE hard drives, op¬ 
tional PCMCIA slots, and 72- 
pin SIMM connectors, Apple 


has also stated its intention to 
replace NuBus with PCT, but 
until now, U wasn't clear how 
far Apple was willing to go to 
conform with IBM’s PReP, 

Apple views the transition 
as a three-phase process that 
began with the introduction of 
the Power Macs and System 
7.5, the latest version of the 
Mac OS that runs on 680x0- 
and PowerPC-based Macs. The 
next phase will further mini¬ 
mize the hardware dependen¬ 
cies in die Mac OS while over¬ 
hauling the Mac’s 11-year-old 
system architecture. 

The new foundation is called 
the MRA (Macintosh Refer¬ 
ence Architecture), which will 
jettison some long-familiar fea¬ 
tures peculiar to the Mac, For 
instance, the Command key 


that distinguishes Mac key¬ 
boards from PC keyboards may 
even disappear. MRA-based 
Macs will also be able to cold- 
boot a little-endian operating 
system, such as NT or OS/2, 
says Strickland, Today’s Pow¬ 
er Macs can’t do this; the only 
way to launch a little-endian 
operating system is to fust boot 
the machine with System 7 r 
which means two operating 
systems are running (that’s 
how Power Macs currently 
launch MS-DOS and SoftWin¬ 
dows). 

In the final phase, Apple 
sees the MRA platform even¬ 
tually merging with PReP—al¬ 


though Apple expects that 
PReP, too, will have evolved 
by then. The whole process 
will take two or three years not 
only because of the technical 
hurdles but also to protect the 
hardware investment of currenL 
Mac owners and avoid break¬ 
ing the existing software base. 
Ultimate success depends on 
how fast Apple can resolve the 
compatibility issues and on 
how PReP continues to evolve 
in the meantime. 

Changes to the Mac OS will 
be phased in over the same 
period, with new features ap¬ 
pearing in the next two ver¬ 
sions, code-named Copland 
and Gershwin. Copland is 
scheduled for release in late 
1995, and Gershwin in 1996, 
Apple outlined its future plans 


for the Mac architecture while 
announcing that it has licensed 
several PC vendors to sell the 
Mac OS or Mac clones. Apple 
declined to name the vendors, 
leaving that up to the vendors 
themselves. However, Apple 
expects the first announce¬ 
ments could come as early as 
fall Comdex, and that the first 
products could hit the market 
by next spring or summer. 

Contrary to previous state¬ 
ments, Apple says its licenses 
will not necessarily prevent 
clone makers from competing 
directly against Apple in U.S. 
retail channels. But that sce¬ 
nario is unlikely, Strickland 
says, because Apple is licens¬ 
ing vendors who will concen¬ 
trate on markets where Apple 
has little or no presence. Ex¬ 
amples might include Japanese 
schools or other relatively ver¬ 
tical markets that Apple lacks 
the resources to pursue. The 
objective, says Strickland, is to 
recruit vendors who have a shot 
at dominating those specialized 
markets, even against compe- 
tition from PC compatibles. 

The licenses cover not only 
the Mac OS but also some ele¬ 
ments of the Mac hardware ar¬ 
chitecture—such as proprietary 
ASICs required to manufacture 
Mac clones, and Vcrilog mod¬ 
els of the ASICs (application- 
specific ICs) for those who pre¬ 
fer to design their own chips. 
Apple is also extending its vol¬ 
ume discounts on ASICs and 
other Mac-specific components 
to licensees. 

In addition, the licensing 
package includes technical 
data, marketing information, 
sales materials, and customer- 
service training. This level of 
support will probably limit Ap¬ 
ple 1 s ability to license more 
than six vendors in the near fu¬ 
ture, Strickland said. — TRH 



Old Mac v$. New Mac 


Old MAC 

Now MAC 


* Proprietary system architecture. 

* PReP-complIant system architecture. 

1 . ; 

* Made only by Apple. 

* Made by Appie and licensed vendors. 

* Industry-standard interfaces and connectors. 

' * Will boot any cross^platform operating system. 

Mac" • pci slots. 

1 Iwl 

* Nonstandard interfaces and connectors. 


* Can natively boot only Apple's Mac OS. 

- NuBus slots. 


* Internal SCSI drives. 

* Internal IDE drives. 


■ Tightly Integrated OS and hardware. 

* Is still Lightly integrated, but operating system 
and hardware are no longer Interdependent, 
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Improve Presentations 
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Industrial Color Notebook 
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International Versions of 
Wordscan Plus 3.0 
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International Version of 
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THE SMART ALTERNATIVE.. 



Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabili- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5“ 
FDD with additional modules.lntergrated 
with VESA local bus VGA Graphics, a 
built-in trackball a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
II or III, a choice from a full 
line of CPUs, and a host of 
other innovative features, 
the LEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 




See us <ii Booth 12262 


COfflMHT/Fall '94 

November 14-18,19W 
Ld5 Vegas, Nevada USA 


Authorized Distributor- 

AL MULLA i BROTHER CO. W LL (KUWAIT) 

TEL: 965-244-5040 FAX=965-243-7205 
AMERICAN TECHMOLOGIESJNC. (PHILIPPINES) 
mr63-£-774O02 FAX: 63-2-788620 
CENTOTMSEINTERNATlONALUMnED (UK) 

TEL 44-256-463754 FAX: 44-256-043174 
GOOD LUCK IMPORT EXPORT Co JJd. (THAILAND) 
TEL=682-2132000 FAX: 662-2125810 


.. LEO DESIGNote 


ICLOl^MTTQNAL COMPUTER (SA) (PIY) LTDJ (SA) 
TEL: 27-11-3141023 FAX=27-11-314-2299 
JETDATAA0 (SWEDEN) 

TR: 46-3-900985 FAX: 4B-S-S6DQ69 
ML! COMPUTER SYSTEM LTD (ISRAEL) 

TEL; 972-3-5765511 FAX. 872-3-75166 IS 
NATION-TECH SON BHD. (MALAYSIA) 

TEL: 60-3-9052099 FAX=60-3-9853466 


P,T WIRAINDO MULT1SAKT1SAT1APLFTRA (INDONESIA) 

TEL: 62-21-6266975 FAX: 62-21-6010184 

AL READ AL ARABIA COMPUTER CHRP. (JORDAN) 

(LEO MIDDLE EAST REPRESENTATIVE} 

TEL: 962-6-664343 FAX: 962-6-683754 

SEHCOMPUTER-SYSTEM-VERfmiEBSGMBH (GERMANY) 

TEL-49-618-495010 FAX: 49-618-496088 



FORMOSA PlASMCS IJEAR BUILDING 
201 TUNG HWA NORTH ROAD. 

FAJPEJ. TAIWAN 

AB6-2-7174500 Fan flS6-27lfl27J» 
Tetex 2305^ Charter* 


First International Computer, Inc. 

FIC EUROPE BV Tel: 31-73-148565 Fax; 31-73 145546 FIC SPAIN 

Fie USA Tel: 1-510-2527777 Fax: I 510 2528888 FIC HK 

FIC AUSTRALIA Tel: 61-2-821 2055 Fax: 61 -2-821-2857 FIC CZECH 

FIC JAPAN Tel: 01-3-5461-2181 Fax: 81 -3-5461-2345 
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Tel: 34-1-6373613 
Tel: 852-677-3713 
Tel: 425-41122643 


Fax: 34-1-6373063 
Fax: 852-677-4055 


Fax: 425-41213144 

kfe hsga * a lummHk ..I w COTjXrflM* 





21-inch Monitor 

The CM2 IdS, a 21-inch monitor, offers a resolution of 1600 
by 1200 dpi and a power-save function. An improved anti re¬ 
flective screen coating helps reduce glare, and an ergonomi¬ 
cally designed tilt-and-swivel base lets you select the most 
comfortable viewing position. 

A high refresh rate and high resolution provide sharp, 
clear image definition for demanding DIP, CAD, and graphics 

applications. 
The CM2108 
has a horizon¬ 
tal scanning 
frequency of 
up to 90 Hz, a 
screen display 
size of 385 by 
290 mm, a 
video band¬ 
width of up to 
160 MHz, and 

a 0.28-mm dot-pitch invar shadow mask, which helps inten¬ 
sify on-screen color purity. In addition, the CM219S (£1815} 
offers geometry control, which lets you correct screen dis¬ 
tortion through adjustments to the trapezoid and rotation 
settings. 

Contact is Hitachi New Media, Hayes, U.K . +44 81 8492092 ; 
fax;+44 81 569 2763. 
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HIGH-PERFORMANCE 
SCSI DRIVE 

Suitable for business and home 
applications, the C DR 65 50 dou¬ 
ble-speed internal SCSI CD- 
ROM drive has an average 
access lime of 270 ms. If s able 
to sustain a data transfer rate of 
342 KBps without overheating 
and lapsing into power-save 
mode. With a 128-Kb look¬ 
ahead buffer contributing to the 
performance of the drive, the 
CDR6550 (£165) 
also offers a burst 
data transfer rate of 
4.2 Mbps, The drive 
supports the SCSI-2 
command set and is 
fully compliant with 
the MFC2 standard 
for multimedia ap¬ 
plications. It also 
supports CD-ROM 
XA and Kodak Multisession 
Photo CD* 

Hitachi New Media's (Hayes, 
U.K.) CDR6550 is available with 


SCSI-2 adapters for ISA-bus and 
Micro Channel architecture PCs 
or with connection through the 
parallel port for portables and 
notebooks* The company offers 
an external version of the drive 
(£250) and plans to offer the 
CDR6550 in lour- and seven- 
drive CD-ROM towers. The 
CDR6550 is also available with 
a sound board (£200). 

Phone: +44 81 849 2092; 
fax: +44 81 569 2763 * 
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PLUG-IN DATA 
ACQUISITION ► 

Adept Scientific 
Micro Systems 
(Letchworth, U.K.) 
offers Strawberry 
Tree’s DataShuttle, 
which is a small 
unit that accepts in¬ 
puts directly from 
sensors* An output 
plugs into a PCs parallel port* It 
eliminates the need for internal 
data acquisition boards* 

The DataShuUle system (from 
£895) comes with eight analog 
inputs and eight digital I/O lines, 
which interface to a PC. At the 
other end, sensors wire into Data- 
Shuttle. Quicklog PC software 
comes with the system. For Win¬ 
dows users, DataSliuttle works 
seamlessly with WorkBench for 
Windows. 

A high-speed parallel pass¬ 
through interface provides a port 
for devices that normally use the 
parallel port, so you don't need 
to disconnect them to use the 
port lor data acquisition. You can 
link up to 15 BaraSh Littles. 

The system has automatic self- 
calibration. Thermocouple and 
RTD compensation are built into 
the software, and independent 
gains, resolutions, and acquisi¬ 
tion rates for all channels are 
soft ware- sc Icetabl e, 

Phone: +44 462 480055; 
fax: +44 462 480213 , 

Circle ±424 on Inquiry Card. 

IMPROVE PRESENTATIONS 

LC Retro, a rear-projection dis¬ 
play cabinet, is designed to house 
LCD projectors (e.g., the LiFocus 
LitePro range. Sharp's XG 3800, 
a nd overhe ad-projector- m ounted 
LCD tablets)* Light and easy to 
assemble* the device from Pre¬ 
sentation Projects (Maidenhead, 
U*K*) is available in three ver¬ 
sions: LC Retro (£3985), an en¬ 
try-level unit; LC Retro Plus 


(£4495 ); and LC 
Retro Custom (cat! 
for price), a cus¬ 
tomized unit* 
Rear-screen 
projection means 
that the projector 
does not compete 
with ambient light, 
so the images are 
brighter, clearer, 
and of a higher quality. Lights 
can be left on in the room during 
training and presentations to al¬ 
low note-taking and good cye- 
to-eye contact with trainers and 
presenters. The 65-inch screen 
ensures optimum viewing from 
even the most acute angles. 
Built-in casters let you wheel LC 
Retro anywhere. 

Phone: +44 628 778345; 
fax: +44 628 770027. 
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BACKPLANE PC a 

Based on IBM’s 66- and 100- 
MHz processors, HM Systems' 
(London, U.K*) Blue Inferno sin¬ 
gle-board computer has as much 
as 62 MB of RAM, a fast on¬ 
board IDE local bus and video, a 
full complement of I/O facilities 
with I MB of DRAM, and a built- 
in video cache. The video can 
support resolutions of up to 1280 
by 1024 pixels w r ith 16 colors* 
Blue fnfemo (from £800) also 
comes with two serial ports, a 
16-byte FIFO buffer, and an en¬ 
hanced parallel port. 

Phone:+44 81 209 0911; 
fax: +44 81 209 0912. 

Circle ±427 on Inquiry Card. 
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Industrial Color Notebook 

Kontron Elektronik has added a fast 
color display to its industrial portable 
computer, the IP Lite. The 9.4-inch 
passive color display uses dual-scan 
technology to independently refresh 
both halves of the screen. The IP 
Lite (call for price) has five free 
EISA expansion slots and high- 
performance CPU boards for 
processing targe quantities of 
data. Available with a 386 or 486, the IP 
Lite uses its EISA bus to facilitate fast data transfers when 
running Windows NT, Unix, DOS, or OS/2. It can accept 
modem, fax, and network cards. The screen supports VGA 
resolution and up to 256 colors. Designed for industrial use, 
the IP Lite has a detachable keyboard and a magnesium- 
alloy case for protection against vibration or disruption from 
surrounding equipment. It can survive a drop of 1 meter. 

The casing ensures operation at high or low ambient tem¬ 
peratures. 

Contact: Kontron Elektronik GmbH. Echin& German y, 

+ 498165 77423; fax: +49 til65 77385, 
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ISDN NUBUS CARD 

Harmonix (Taunton, U.K.) of¬ 
fers a NuBus card that can si¬ 
multaneously aggregate the eight 
data channels of four LSDN lines 
while occupying only one slot. 
You can use the Hi-Card/MK to 
perform multiple tasks simulta¬ 
neously, or you can dedicate it 
to one task. Tire card lets you use 
the eight ISDN B channels indi¬ 
vidually. enabling, for example, 
simultaneous transmissions to 
eight remote sites. Where time- 
critical delivery or large flies are 
required, you can combine the 
eight channels to give a single 
high-speed pipe with throughput 
of up to 512 Kbps—over 3 MB 
per minute of data throughput 
without any compression. 

Analog equipment (e.g,, fax 
machines, modems, telephones, 
and answering machines) can con¬ 
nect to the Hi-Card/M8 (£3000) 
via an analog port, letting them 


use ISDN channels and 
the user to dispense with 
existing analog lines. In 
add I ti on, the combi n a- 
tion of the Hi-Card/MS 
and 4-Sight Broadcast 
software (£1800) lets 
network users access 
multiple ISDN lines uti¬ 
lizing only one NuBus slot on the 
Mae server. 

Phone: +44 823 433711; 
fax: +44 823 433722 . 
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CONNECT WORKSTATIONS 
TO VMEBUS SYSTEMS 

You can link most popular work¬ 
stations to VMEbus systems with 
the BIT 3 bus-to-bus adapters. 
Available from Diamond Point 
International (Rochester, U,K,L 
the BIT 3 adapters (cal) for 
prices) allow intersystem com- 
patibility between VMEbus- 
based systems and numerous 
workstations, PCs, the Mac 11, 
and some minicomputers. 

BIT 3 adapters, consisting of 
two cards—one for the worksta¬ 
tion and one for the VMEbus— 
and cables, let work stations share 
resources and capabilities at 
speeds of up to 26 MBps. You 


can use BIT 3 adapters to con¬ 
nect multiple systems in the fol¬ 
lowing configurations: simple 
star, daisy-chain, or a combina¬ 
tion of the two. 

Support software offers ran¬ 
dom-access read and write from 
the user task in the workstation to 
VMEbus address space and also 


to the optional dual-port RAM 
(up to 8 MB). The DMA con¬ 
troller can move blocks of data 
between the workstation and the 
VMEbus at sustained speeds of 
up to 26 MBps. 

Phone: +44 634 722390: 
fax: +44 634 722398. 
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It’s Here! It’s for Networks! 


The Best Fax & Communications 
Suite for Networks 

Imagine both a communications server 
and a fax server combined into one 
simple, yet powerful, software solution. 
Now include the network versions of the 
award winning Eclipse Fax & Terminal 
Plus softwares. Stop imagining... 
LANSource’s Fax & Communications 
Suite For Networks is here. 

The Complete Network Solution 

The advantage of the LANSource Fax & 
Communications Server is that it allows 
you to share a modem not only for fax 
purposes but for data as well. Network 
users can send and receive faxes or 
interactively access a network modem at 
speeds up to 57,600 bps over the network. 

LANSource UK - Tel: 44 223 


Users can command all of Eclipse Fax's 
powerful faxing features plus new 
network ready features such as network 
based multi-user phone books, network 
attachments, and bulk faxing. 

Terminal Plus for Networks supports all 
the popular terminal emulations, file 
transfer protocols and all the different 
types of modems. Its the best way to 
connect quickly and reliably to all of the 
popular online services including 
CompuServe, Dow Jones, the Internet... 

The Economical Solution 

The Best Fax & Communications Suite 
for Networks is also the best value. Call 
today for the name of a reseller near you! 

237778, Fax: 44 223 237758 
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Ergonomic Furniture for every 
Computerized Work Environment 



ORGANIZE COMPUTER EQUIPMENT 


For more information and a free 
brochure, contact our European sales 
office: 


Ergotron LAN Furniture organizes monitors, servers and other 
equipment upward into previously unused “free” air space. For 
existing equipment, this immediately reduces floor space 
requirements. As your LAN grows, Ergotron can help you 
potentially triple or even quadruple available floor space without 
costly building expansion. 


Ergotron 
Huygensweg 10 
P.O. Box 100 
5460 AC Veghel 
The Netherlands 


IMPROVE COMPUTER ACCESS 

With the flexibility of Ergotron’s open architecture, you can 
custom-configure standard components to organize equipment, 
improve computer access and reduce system downtime. The 
unique Cable Management System not only hides cables, but 
organizes them for easy access and identification. 

ERGONOMIC ADJUSTABILITY 

And with Ergotron’s patented monitor suspension, you can lift, 
glide, tilt, swing, and rotate every monitor until they’re “just right" 
for easy access and comfortable viewing. 

Tested at over 900kg, Ergotron systems are ruggedly built to 
protect your computer investment and last a lifetime. 


tel. 3141-30-47-773 
fax 3141-3047-865 
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ConEQ/DB \2.2A 



ConEQ to quality 


ConEQ/DB is a powerful, 
simple to use, graphical 
and statistical program for 
SFC with database 
management, running in 
DOS or any PC network. 
Major users are certified 
suppliers of GM, Ford, 
Renault, Peugeot and 


others. They are 
ConEQted to quality. 

Don't settle for less. 
Free demo available at our 
anonymous FTP server at 
asterix. intersis. pt 

INTERSIS s.a. 


1NTERSIS S.A. Est. Pa^o d'Arcos, 48 * 2760 OEIKAS * PORTUGAL 
Tel. 351.1.441 2247 Fax 35 1.1.4412287 E-mail: mfo@intersis.pt 


Industrial Strength 


WIN PROLOG - [Console] 


p | pie Edit Search Bun Options Window 

Wrtf-fi Industrial strength business applications for the 
industry standard operating environment, Windows 3.11 
Applications which are Intelligent, robust. Applications 
which release the full 32-bit power of your computers. 



And with LPA-PROLOG, write them the easy W3y. 

Trus 32- bit stacks, he^ps* programs & dat£ 
Directly programmable di^iogs, menus & windows 
High level access to the GUI and operating system 
Two-way data exchange through DLLs and DDE 


Not to mention the integrated source level debugger, 
multi-file program editor, project files, incremental and 
optimising compilers, and full Prolog predicate library. 



I V-V7 AQ - | 


1 PROLOG 


m 


The industrial strength business 
applications development kitf 




Logic Programming Associates Ltd 
Phone (U5 Toll Free): 1 - 800 - 949-7567 
Phone: +44 61 571 2016 - Fax: 1 44 61 374 0449 
Email: Ipa^cixcoinpulink.co.uk - CompuServe: 100136.134 



External Drive System 




You can fit the Viglen XO 
External Drive 
System with 
any combina¬ 
tion of up to 
seven SCSI 
hard drives, 

SCSI CD-ROM 
drives, or SCSI 
tape stream¬ 
ers. Measur¬ 
ing 180 by 385 
by 425 mm, the system 
connects to PCs with an external SCSI connector. If you specify 
more than one u nit, you can connect them by adding an extra SCSI 
card. 

You can configure the Viglen XD system (call for prices) for 
use as a fault-tolerant external RAID system, which is available 
in two solutions. A software solution provides full RAID fea¬ 
tures in a unit consisting of a Viglen XD External Drive Sys¬ 
tem fitted with five hard drives, two spare drive cradles, and 
Corel RAID. The second method is the Viglen XDH Hardware 
RAID Solution for file servers. This solution requires a dedi¬ 
cated hardware interface card and external cables 
the Viglen EX RAID controller card. 

Contact: Viglen Ltdi, Alperton, U K ., +44 SI 
fax: +44 Si 991 5115 , 
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DES ENCRYPTION CARD 

The PC DES/RSA card uses 
high-speed chips and other cryp¬ 
tograph ic features. You can use it 
lor DES or R$A chip evaluation 
and a 4 ; a development card. You 
can also integrate Lintel's (Brus¬ 
sels, Belgium} card as a func¬ 
tional building block into appli¬ 
cations I hat require security. 

The total development pack¬ 
age (US$759) includes driver 
software for DOS, OS/2, and 
Unix; electrical diagrams; and 
cryptographic hardware and soft¬ 
ware designs and review support. 
You can reproduce and modify 
the card, using Lintel's electri¬ 
cal and mechanical layout as well 
as the driver software. 

The card includes a number 
of high-speed DES encryption 
features and high-speed R5A en¬ 
cryption features. Other features 
include an 8-KB ROM space, 
which you can access from the 
PC bus, and four pages of 8-KB 


code, which you can select via 
hardware switches. 

Phone: +32 2 4257767; 
fax: +32 2 4253722\ 

Circle ±432 on Inquiry Card. 
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Our award-winning 
print servers 
run down 
the competition. 


Power. 

Axis NPS Ethernet 
print servers are 
placed ahead of the 
field in recent pro¬ 
duct reviews in 
BYTE magazine, 
LAN Times and 
PC Magazine. 

Now our Token 
Ring multiprotocol 
print servers 
feature the same 
technology, so 
that IBM sites 
can reap the 
benefits, too. 


Variety. 

Axis print servers 
support the greatest variety 
of protocols on the market 
including NetWare, TCP/IP, 
Windows NT, LAN Manager, 

LAN Server, and EtherTalk. 

With all the power of full SNMP 
management, it’s the optimum way 
to handle printer sharing on a LAN. 


Get OH to a 
Flying Start. 

Call +46 46 140500 now to qualify for 
an evaluation unit and a copy of our 
definitive guide to “Open Network 
Printing.” It’s time your network 
printing had some muscle! 

>IXIS- 

COMMUNICATIONS \ 

Lund - Boston - Tokyo - Hong Kong 


Perlormance. 

Axis print servers 
feature our fully-inte¬ 
grated, 32-bit RISC 
processor. So they’re 
capable of delivering 
maximum print 
speeds over 
even the most 
convoluted 
multiprotocol 
network. 


Simplicity. 


Installed within minutes, 
our Ethernet and Token 
Ring print servers simply 
demolish the competition. 


*Call toll free from: France: 0590-7777 Germany: 0130-81 0000 UK: 0800-96 2929 

Axis Communications AB, Scheelev&gen 16, S-2237Q Limd t Sweden. Fax: =46 46 1405 JO 
All trademarks are the properties of their respective companies. 
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SA-9600 Stand-Alone Radio Modem 

□ Async/Sync RS-232 interface 

2400, 4800, 7200, 9600 BPS j"up to 38.400 BPS async ] 

□ Encryption capable j^w/data compression option j 

Up to 15-mile range, 

hundreds of miles with repeaters/amplifiers 

□ Full or Half Duplex 

□ Voice and DC POWER options 


Wireless Data Communications 

for Micros, Minis and Mainframes 


□ Transparent radio link— 
no software modifications 
u Modem-only option 
works with external 
radios at other 
operating frequencies 


400-500MHz Band 
(FCC CERTIFIED 
450-470MHz) 

i- 

J PC-compatible | 
! plug-in board | 
! (PC-9600) also j 
| available 



kkrrknKTK Tel: (01) 516-589-6800 

^ Fax: (01) 516-589-6858 

35 Orville Drive, Bohemia NY USA 11716 


Real-Time Multitasking 

for Microsoft C, Borland C, Borland Pascal 


Develop Real-Time Multitasking Applications with RTKernel! 

RTKernel is a professional, high-performance real-time multitasking kernel. It runs under 
MS-DOS or in ROM and supports Microsoft C, Borland C++, Borland/Turbo Pascal, and 
Stony Brook Pascal 4 . RTKernel is a library you can link to your application. It lets you run 
several functions/procedures as parallel tasks and offers the following advanced features: 


• pre-emptive, event/interrupt-driven 
scheduling 

• number of tasks only limited by RAM 

• task-switch time of 6 p s (33-MHz 486) 

• up to 64 priorities (changeable at run-time) 

• time-slicing can be activated 

• timer interrupt rate of 0.1 to 55 ms 

• high-resolution interval timer (1 p s) 

• activate or suspend tasks out of 
interrupt handlers 

• programmable interrupt priorities 

• inter-task communications using sema¬ 
phores, mailboxes, and message-passing 

• keyboard, hard disk, floppy disk idle times 
usable by other tasks 

• supports math coprocessor and emulator 


• supports up to 36 COM ports 
(DigiBoard and Hostess boards) 

• protocols XOn/XOff, DTR'DSR. RTS/CTS 

• full support of NS16550 UART chip 

• fast, inter-network communication using 
Novell’s IPX services 

• runs under DOS, LANs, or without OS 

• call DOS without re-entrance problems 

• resident multi-tasking applications (TSRs) 

• runs Windows or DOS Extenders as a task 

• supports CodeView and Turbo Debugger 

• Kernel Tracer for easy debugging 

• ROMable 

• full source code available 

• no run-time royalties 

• free technical support by phone or fax 


RTKemel-C 4.0.DM 795 RTKernel-Pascal 4.0 DM 695 m ■■■■ 

C Source Code: add DM 695 Pascal Source Code add DM 595 ^ 

International orders add DM 50 shipping and handling. MasterCard, Visa, check, bank transfer accepted 


M M 


On Time 

MARKETING. 


Professional Programming Tools 


On Time Marketing 

Karotinenstrasse 32 • 20357 Hamburg 
GERMANY • CompuServe 100140.633 
Phone +49 - 40 - 437472 • Fax 435196 


In Ausfralia/New Zealand, contact; 
MicroWay Pty. Ltd. 

Unit 1,16 Tarnard Drive 
Broesido. VIC 3195 • AUSTRALIA 
Phone (03) 500-1333 ■ Fax 580-8995 




MULTI JUKEBOX FAMI1Y 

Additions to the Multi 5%-inch 
SCSI-2 optical disk jukebox 
family from Reflection Systems 
(Royston, U.K.) are the RF92J- 
680, RF138J-680, RFI20J-703, 
and RF180J-703. They offer 
WORM, phase-change, or MO 
drive technology, which pro¬ 
vides for all types of datastor¬ 
age requirements. Storage ca¬ 
pacities range from 119 to 270 
GB (from £29,700). The 680 
models are for MO drives; the 
703 models are for phase-change 
drives. The 680 models consist 
of 92- and 138-platter options; 
the 703 models, 120- and 180- 
platter choices. 

The RF92J-680 is a 119-GB. 
92-platter jukebox with two to 
four 1.3-MB ECMA/ISO stan¬ 
dard MO drives. The RFI38J- 
680 is a 179-GB, 138-platter 
jukebox that has two to six 1.3- 
MB ECMA/ISO standard MO 
drives. The RF120J-703 is a 180- 
GB, 120-platter jukebox with 
two to four 1.5-GB phase-change 
drives. The RFI80J-703 is a 270- 
GB. 180-platter jukebox with 
two to six 1.5-GB phase-change 
drives. 

Phone: +44 763 262963; 
fax: +44 763 262980. 

Circle 1.433 on Inquiry Card. 

MULTIMEDIA FOR LAPTOPS 

Available from Portable Add¬ 
ons (Guildford, U.K.) are two 
PCMCIA Type I add-in cards 
from New Media. Bus Toaster 
is for those who want to access 
large amounts of information 
from a SCSI CD-ROM drive, 
tape streamer, or hard drive; 
.WAVjammer is a CD-quality 
16-bit stereo sound card. 

Using the Windows-compati¬ 


ble Bus Toaster (£255), you can 
pair a portable external CD-ROM 
drive with a laptop for multimedia 
applications or high-volume data 
access. The device lets you attach 
high-capacity hard drives and 
scanners, or use a tape streamer 
for backup purposes. Because Bus 
Toaster supports SCSI-2, you can 
daisy chain up to seven storage 
devices or peripherals. 

The .WAVjammer (£289) of¬ 
fers an easy route to sound mak¬ 
ing on a portable. It can record 
and play back 16-bit stereo 
sound with sampling rates as 
high as 44.1 kHz. Connections 
to microphones, external audio 
equipment, and speakers are 
made via 3.5-mm stereo jacks. 
The .WAVjammer is compati¬ 
ble with Microsoft Sound Sys¬ 
tem, AdLib, and most games. 
Phone: +44 483 440777; 
fax: +44 483 452304 . 

Circle 1426 on Inquiry Card. 

WORKGROUP PC 

The successor to Apricot's 
(Birmingham, U.K.) XEN-LS 
workgroup PC is the XEN-PC *. 
It combines the features of the 
workgroup PC (e.g., integrated 
networking, security, and pro¬ 
fessional audio) with local-bus 
performance, expandability, and 
power. 

The XEN-PC is available 
with five processor options: 33- 
MHz 486SX: 66-MHz 486DX2; 
and 60-, 66-, and 90-MHz Pen¬ 
tium (from £1299). It includes a 
GD5428 video graphics con¬ 
troller. Standard integrated fea¬ 
tures include Ethernet, Enhanced 
Business Audio, CD-ROM in¬ 
terface, local-bus video, and 
Apricot LOC Technology secu¬ 
rity. Networking features include 
an integrated 32-bit Ethernet 
controller. There are connectors 
for thin, thick, and UTP Ether¬ 
net; Token Ring is optional. Hard 
drive options are 210, 270, or 
540 MB and two drive bays. 
Phone:+44 21 717 7171; 
fax: +44 21 7170132 . 

Circle 1435 on Inquiry Card. 
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Hardlock. The art of individual 


software protection. 



C3 


With today's fiercer compe¬ 
tition on the software mar¬ 
ket, it has become increas¬ 
ingly important to protect 
software products against 
piracy. 

Since 1985 T FAST Electron¬ 
ic has sold over 1,000,000 
software protection mod¬ 
ules. Its product name, 
Hardlock, has become syn¬ 
onymous with software pro¬ 
tection through hardware. 
Transparent, compatible, 
daisy-chainabJe, program¬ 
mable, hackproof. 

No wonder that the interna¬ 
tional press qualified it as a 
very high quality product. 

Software protection as 
unique as your software. 

Today, a software protection 
system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft¬ 
ware protection module has 
grown into an outstanding 
palette of software protec¬ 
tion products. You want 
classic protection for your 
software at the parallel 
interface? Then, Hardlock 
E-Y-E, which can be individ¬ 
ually encoded with the 
Crypto Programmer Card, 
is the ideal solution for you. 
Perhaps you’d prefer to pro¬ 
tect your software with an 
add-on board? You can 
install the Hardlock Double- 
Face board in all PC/AT and 
PS/2 computers. You want 


to protect your software in a 
network? You want to store 
additional Information on 
the module? Hardlock E-Y-E 
is still the answer 
You want to protect your soft¬ 
ware when using a notebook 
or a laptop? The fully com¬ 
patible Hardlock PCMCIA is 
the ideal solution. 

Without modifying the 
implementation of your pro¬ 
tected application, the new 
Hardlock PCMCIA can right 
now be used. 

The parallel interface 
remains free. Sales repre¬ 
sentatives will particularly 
appreciate this when carry¬ 
ing their notebook in a brief¬ 


case. It is also useful when 
other external devices need 
to use the interface. 
Hardlock PCMCIA uses the 
defined 5 V supply voltage 
of the PCMCIA interface. 
So it does not matter if the 
paraltel port on notebooks 
or laptops becomes weaker 
in the future. This is also set 
to become the standard for 
desktops in the near future. 

There’s no substitute for 
experience. 

All Hardlock products meet 
the same high quality stan¬ 
dards and offer an out¬ 
standing phce/performance 


ratio. This includes access 
to the Hardlock Hotline, 
available to our customers 
daily at no extra charge. 
Give us a call and request 
our new brochure highlight¬ 
ing our whole line of copy 
protection products. 



Programmable, algorithmic response 
and memory option - 
alt In one. 

Hardlock E-Y-E tried and tested by 
a million customers. 


Order your evaluation package today i 

Contact B. Ajari at Fast Electronic or one of the offices below : 


UK; 

FAST Electronic UK Lid 
Tel: ++44-71 -2218024 
Fax:++44-71-7923449 

France: 

FAST Technologies SAR.L 
Tel: 0033-1 -46 949296 
Fax: 0033-1*46 949297 
Spain/PortugaJ: 

Fast Iberica S.L. 

Tel: ++34-1-7253626 
Fax:++34*1-7267219 


Italy: 

Techme S.R.L 
Tel: ++39-59-440690 
Fax: ++39-59-440720 

BeNeLux: 

Crypsys Data Security 
Tel: ++31 -1830-24444 
Fax: ++31-1830-22848 

Greece: 

Fast Hellas AE 

Tel :++30-1 -6893 675 

Fax:++30-1-6854 624 


Finland: 

Fast Finland Oy 

Tel: ++358-0-5611 001 

Fax: ++358-0-5611 006 

Hungary: 

Recognita Corp. 

Tel: ++361-201-8925 
Fax:++361-201*7607 
Croatia: 

G&G Electronic 
Tel: 00385*41*315794 
Fax: 00305*41*333510 


America/Far East: 

Glenco Engineering Inc. 
Tel: ++1-708-808-0300 
Fax: ++1 -708-808-0313 



Fast Electronic GmbH 


FAST Etectronic GmbH, Kaiser-Ludwig-Platz 5, 80336 Munchen, Tel: ++49-89-53 98 00-20, Fax ++49-89-53 98 00-40 
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Hardware 


CREDIT-CARD NETWORK 
CONNECTIVITY 

Two PCMCIA adapters from Hy- 
peitec( Hungerford, U.K.) deliver 
network connectivity in a credit- 
card-size package. You simply 
slip the Hy- 
perEnet for 
Ethernet or 
HyperRing 
for Token 
Ring into 
your note¬ 
book PC, 
and you are 
ready to network. HyperEnet 
PCMCIA (£146) complies with 
IEEE 802.3 and operates with 
popular Ethernet environments. 
HyperRing PCMCIA (£332) 
complies with IEEE 802.5 and 
uses the IBM Token Ring chipset 
for full LAN functionality at both 
4 and 16 Mbps. It operates with 


OS/2 and DOS software. 

Phone; +44 488 686844; 
fax; +44 488 6868J3. 

Circle 1434 on Inquiry Card. 

DISK-ARRAY CONTROLLER 

With the Tigma Superdrive IDE 
disk-array controller (US$ 139), 
which has the RAID 0 disk- 
array function and an intelligent 
write-back caching algorithm (up 
to 16 MB of cache memory), you 
can achieve a higher data transfer 
rate, according to Tigma Com¬ 
puters & Computer Systems 
(Tallinn, Estonia). The cache hit 
and miss data transfer rates are 
15 and 2.5 Mbps, respectively. 
You also use up to four logical 
disks, up to 128 GB each, with 
the intelligent controller BIOS. 
The controller can combine the 
interleaving and caching fea¬ 


tures. It is able to combine dif¬ 
ferent IDE drives (up to four) 
with sizes of up to 128 GB onto 
one bigger drive. 

Phone: +372 631 1642; 
fax:+37263! 1615, 

Circle ±451 on Inquiry Curd. 

ACERNOTE COLOR SERIES 

Acer (Slough, U.K.) has added 
486 models to its AcerNote fam¬ 
ily of color notebooks (call for 
prices). They target users who 
want a single PC that has the 
power of a midrange desk¬ 
top system, a quality LCD 
screen, a full-function 
keyboard, and ex¬ 
pansion capabil¬ 
ities. 

The AcerNote 
780cx comes with a 75- 
MH/ 486DX4 CPU, a 9.5-inch 


active-matrix color screen, 8 MB 
of memory (expandable to 16 
MB), a PCMCIA Type 3 slot, and 
local-bus video. Based on the low- 
power 5Q-MHz 486DX2 CPU, the 
AcerNote 760 is upgradable to a 
75-MHz 486DX4 and comes with 
a choice of displays. 

Advanced power management 
features comply with Intel and 
Microsoft specifications for pow¬ 
er-smart applications. A single 
touch of a button puts the note¬ 
book in the suspend 
mode and saves all 
data to the hard 
disk. Another touch 
of the button reacti¬ 
vates the application 
and recalls all data. 
Phone: +44 628 
533422; 

fax; +44 628 52407 /. 

Circle ±43± on inquiry Curd. 




A Message to Our Subscribers 


F rom time to time we make the BYTE subscriber list available to other companies whose 
products or services would be of interest to our readers. We take great care to screen these 
companies, choosing only those who are reputable. Furthermore, subscriber names are made 
available for direct mail purposes only; telemarketing calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed program, and look forward to receiving 
information of interest to them via the mail. While we believe this information is of benefit to our 
subscribers, we firmly respect the wishes of any subscriber who does not want to receive promotional 
literature. Should you wish to restrict the use of your name, please send your request (including your 
magazine mailing label, name, address, and subscription account number) to: 


BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, !VJ 08520 


BVTE 


Because the Ejcj^ej+ s decide. 
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our business is at 

THE HEART OF EUROPE 

... And at the heart of our business, is your business 



Fully SMT PC boards, Monitors, Storage devices, Multimedia, Networking, Connectivity, 
Communications...etc. ECG delivers top quality computer products. 

...from Russia to Portugal and from Iceland to Oman, 
the European Computer Group is where East meets West. 


UNiTRON 


LET US TAKE GOOD CARE OF YOUR SOURCING WHILE YOU CONCENTRATE ON YOUR CUSTOMERS 

Distributors, VARs, Dealers and OEMs, Call us now on +31 4930 22772 Fax +31 4930 22714 Sprintmail ID 
ECG European Computer Group B.V. Leembaan 62, 5753 CV Deurne The Netherlands 
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Hardware 


ULTRA-ISDN 64K 
SYSTEM ADAPTER 

A multiple-protocol stand-alone 
adapter from Hayes Microcom¬ 
puter Products (Flcet t ILK,) lets 
you interconnect standard serial 
data terminals across ISDN ser¬ 
vices. The Hayes Ultra-ISDN 
64K System Adapter supports 
the ITU-T rate-adaption standard 
of V.l 10 for synchronous and 
asynchronous transmission rates 
of up to 64 and 38*4 Kbps, re¬ 
spectively, and V.12D for asyn¬ 
chronous transmission rates of 
up to 57,6 Kbps. 

The Hayes Ultra-ISDN 64K 
System Adapter (£799) supports 
Euro-ISDN implementations of 
1TU-TQ.931/1.451 signaling and 
call control, and ITU-T Q.921/ 
1,441 data link layer and error 
control The card comes with the 
ISDN Basic Rate interface on an 


eight-pin modular connector on 
the back panel; an RS-232 serial 
DTE interface for PCs, which 
lets you access data services with 
the Hayes Standard AT Com¬ 
mand Set for ISDN and supports 
auto-bauding of up to 57.6 Kbps 
for the host computer; and eight 
LED status indicators. 

Phone: +44 252 775500 ; 
fax: +44 252 77551L 

Circle 3.436 on Inquiry Card. 


PCMCIA VIDEO CAMERA 

Portable computer users can cap¬ 
ture high-definition stills and mo¬ 
tion-video clips with VLSI Vi- 
sion's (Edinburgh, U.K.) PC 
Card Camera (call for price). 
You can integrate the pulm-size 
system into your notebook and 
pen-based PCs. 

You control the camera using 


VVL Snap, Windows software 
that interfaces the PCMCIA port 
through card and socket services. 
The application displays motion 
video in real Lime on the PCs 
screen, so you can instantly cap¬ 
ture images and transfer them to 
the hard disk as TIFF files* 

VVL is also releasing the PC 
Card Camera SDK (call for 
price), which consists of the 
camera hardware, SDK devel¬ 
opment documentation, and 
VVL Snap applications software. 
The package includes all the 
source code for VVL Snap. 
Phone: +44 31 539 7111; 
fax: +44 31539 7141. 

Circle 1443 on Inquiry Card, 

ENCODER PC CARD 

Integrated Measurement Systems 
(Southampton, U.K.) designed 



thePCL- 
833 Triple- 
Axis Quadra¬ 
ture Encoder card for 

position monitoring ^ _ 

in motion-control systems using 
encoders. With three input chan¬ 
nels and on-board processors, the 
PCL-833 can handle three axes 
(t ,e., x, y\z) sj mult aneou si y, 

The PCL-833 (£330) incorpo¬ 
rates three 24-bit counters, pro- 
v i d i ng a maxi mum qu adratu re i n- 
pul rate of l MHz, or 2.4 MHz in 
counter-only mode. The card can 
generate interrupts based on a sig¬ 
nal from its digital inputs, over¬ 
flow/underflow of its counters, or 
a programmed time interval. Italso 
can generate periodic interrupts 
from 0.1 ms to 255 seconds. 
Phone: +44 703 771143: 
fax: +44 703 704301. 

Circle 1437 on Inquiry Card. 



OCR FOR THE MQSLDIFFICULT CHARACTERS 


Rosa doesn't miss a thing. So when inputting a document, 
she chooses CharacterEyes for Windows, the 32-bit Neural 
Network OCR software that doesn't miss a thing. Whether a 
semi-colon on a faded fax, an italicized umlaut, or even dot¬ 
matrix documents, CharacterEyes does the job. And people 
like Rosa appreciate that CharacterEyes requires less than 
3 MB of disk space and only 4 MB of RAM; it also supports 
HP AccuPage and TWAIN. CharacterEyes reads up to 

■ 300 characters per second without sacrificing accuracy 

■ across all Western European character sets. Best of 

■ all. CharacterEyes is easy to use - even for the most 
H difficult characters! 


CharacterEyes * 

OCR that reads the way you dof* 

All product: names referenced herein are 
trademarks or registered Irademarks ol 
Uiair respective ho-kiera. 


Ligature 


An SDK version is also available for those who want to integrate 
© OCR into their applications. For more information, please contact; 


North America; Ligature Software Inc. 25 Burlington Mail Road, Suite 300, Burlington, MA 01803 USA Tel: (617) 238-6734, Fax: (617) 272-3085 
International: Ligature Ltd. 11 Beit Hadfus Street, Givat Shaul ind. Zone, Jerusalem 95483 Israel Tel: (972) 2-513-553. Fax: (972) 2-513-395 
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ALL OVER EUROPE 



PROFESSIONAL COLOR MONITOR SERIES 


GVC is new in MONITOR business but 
our step is very fast. From now on, 
all European distributors can 
collect GVC’s monitor from 
Rotterdam, Nedlloyd Districenters. 
Customers save the delivery time 
and control their inventory more 
efficiently. In the meantime, you 
save your cost and earn more 
profits. 






Ml448/ 14", Q.2B, Non-Glare 
User-Friendly Front Panel Controls 
Pincushion adjustable 
High Resolution 1024x768, Non-Interlace 
Unlimited Palette of Colors 
Full Compatibility 
Low Radiation 
Power Saving 
1Q0-240V Universal SMPS 


See Us At 

C©iiDlff/Fall '94 sands hotel 

NtmnferWl,1994 
Las Yep, Nevada ISA 


A 

H/V fr&nknn: 


A 


tunhLmQSOfiTi 

MPR II 


EPA POLLUTION PREVENTER 
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GVC CORPORATION 

DISPLAY BUSINESS UNIT 

8F. 80, Sec.2 An-Ho RD 
Taipei, Taiwan, R.O.C 

Tel: 886-2-701-2226 FAX: 886-2-704-0338 


GVC. 


The Name You Can Trusl 
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What’s New 


TAKE CONTROL 
OF YOUR 
HELP DESK 


Looking for a better way to manage your 
support operations? Think of SupportMagk 2.1, the 
largest selling PC Help Desk and Asset Management 
software for Windows: • E-mail interface ■ User defi¬ 
nable fields * Call tracking • Call Escalation * On-line 
problem solving tools • MDI interface ■ etc. 


Call today for your FREE DEMODISK 
of the best selling Help Desk Software 

31 - 71-323626 


SupportDQagic 

SupportMagic, Haagse Schouwweg 8b, 2332 KG Leiden, 
Netherlands, tel, 31-71-323626 Fax: 31-71-769948. 


HyperMedia Professional 

intelligent large-scale 
management of any type of information 


□ information retrieval 

retrieval by any combination of words 
and, or, not , proximity and adjacency 
dates and numbers wilh range queries 
support for most wp formats 
support for structured data 
2+Gb lexi bases currently in operation 

□ object-oriented hypermedia 

multilevel multimedia dossiers 


D color and gray 

software iSCkJPEG compression 


miniature previews 
conversion and print 

□ COLD output 

automatic archival for mainframe print spools 
with indexing and document separation 
image synlhesis of spool data over a raster 


links automatically established during inpul 
or manually at any time 
full link control 

□ monochrome rasters 

AO formats and over 
TIFF ccnr G4 compression 
software compression and decompression 
certified Kofax support for fast scanners 
duplex scanning in software 


storage cost as low as $1 per 15,000 pages 

□ full protection 

□ extensive customizing 

□ network, optical disks and 
jukebox support 

□ and more.., 

special version for CD-ROM 
dissemination 


anchors (hot spot links to multiple documents) 
retrieval tough queries on anchored SJSwWows 


documents 



Microsoft Windows NT (Intel an 
UNIX (DEC Afptia. IBM RisdHXfl, 


id Alpha) 
100, HP BA 


RISC) 


HyperSystems 

Archival and retrieval systems since 1986 


Via Duchessa Jolanda 21 
M0138 TORINO (Italy) 
Phone: +39 (11)4341245 
Fax: +39 (11)4336637 


PORTABLE DATA COLLECTION 

The Janus 2020 hand-held data- 
col lection computer comes with 
an integral laser scanner, a 386 
microprocessor, and Microsoft 
ROM DOS. De- 

mec (Reading, 

PC to remote 

— — 1 lions, the device 

lets you develop applications 
using the programming tools of 
your choice- The included soft¬ 
ware lets you map the Janus 
2020's internal data drives onto a 
desktop PC, 

You can add memory or in¬ 
terface cards to the Janus 2020 
(call for price) via a PCMCIA 
Type 2 card slot Interface cards 
include modems and network 
cards, which let you transfer data 
from Lhe Janus 2020 over LANs 
or WANs. The integrated laser 
scanner allows one-hand opera¬ 
tion. and operator messages are 
shown on a CGA-eompatible 
16-row by 20-column backlit 
LCD. 

Phone: +44 734 876594; 
fax; +44 734 876305 . 

Circle 1443 on Inquiry Card. 

PLAIN-PAPER TYPESETTtRS 

The Unity 1800 A3Plus and 
1800XL typesetters, from Laser¬ 
Master (East Grinstead, U,K,), 
print with 1800- by 1800-dpi 
TurboRes resolution on plain pa¬ 
per, Both provide PostScript 
Level 2 support using Power- 
Page. In addition, they provide 
simultaneous connectivity to 
most operating environments. 
The Unity ! 800 A3Plus 
(£8495) features oversize print¬ 
ing capabilities on A3Plus paper 



to eliminate the need for cutting 
and pasting. With an imagable 
area of 300 by 483 mm, you can 
print A3-format fit 11-bleed docu¬ 
ments with registration and crop 
marks. It comes with a 66-MHz 
32-biL proprietary pipelined pro¬ 
cessor with a floating-point nu¬ 
meric processor, 24 MB of RAM. 
two adjustable paper trays, and 
235 Type I typefaces thaL are in¬ 
stalled on a 240-MB internal 
hard drive. 

The Unity 1800XL (£6995) 
comes with a 33-MHz 32-bit 
pipelined processor to print with 
1800-dpi resolution on A3 pa¬ 
per. 16 MB of RAM, a single ad¬ 
justable paper uay, and 135 Type 
1 typefaces installed on a 240- 
MB internal hard drive. 

Phone: +44 342 3J 7731 ; 
fax: +44 342 300695. 

Circle 1447 on Inquiry Card. 

SINGLE-BOARD COMPUTER 

The ldca_AT32/4xx is a single¬ 
board computer that complies 
with the PC/104 standard and is 
compatible with the IBM AT ar¬ 
chitecture. The board delivers a 
processing power of J I, 14, or 
23 MIPS with the 25-MHz 
486SX, 33-MHz 486DX, or 33- 
MHz 486DX2 processor, re¬ 
spectively, The system memory 
supported is 1,2, 4, or 8 MB of 
DRAM. Eurotech (Maiano, 
Italy) locates the BIOS in a flash 
EPROM. It is reprogrammable 
on-board with the setup param¬ 
eters saved on an EEPROM, al¬ 
lowing the module to operate 
without a battery. The module 
also integrates a solid-state disk 
consisting of two 32-pin sock¬ 
ets, which you can have popu¬ 
lated with a maximum capacity 
of 2 MB. You can use lhe sol¬ 
id-state disk to store the operat¬ 
ing system, your programs, and 
data files. The Idea_AT32/4xx 
(from US$1495) supports DOS, 
Windows, Windows NT, QNS, 
and Unix. 

Phone: +39432 959696; 
fax: +39 432 959474 , 

Circle 1438 on Inquiry Card. 
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ompex 32-bit Ethernet. 


Performance 

takes off. 



New Compex PCI adapter. 



Connected to a full duplex 
Ethernet switch, it cuts in like an 
afterburner to more than double 
network 
performance. 

Its PCI bus 
architecture 
makes it ideal 
for high end 
servers in 
networks with 
demanding 
I/O intensive applications such as 
video-editing and desktop 
publishing. Only the Compex 
ENET32-PCI combines: 


■ Full duplex or half duplex 
operation. 

■ Connectors for all 
standard Ethernet 

cabling on board. 32-bit 


If you’re looking for an easy, low 
cost way to make your network 
performance soar, call Compex. 


■ Bus mastering. 

■ Jumper-free, 
auto/software 
configurable. 

■ Autosense feature 
makes cable 
identification a snap. 

■ Supports all popular 
network operating 
systems. 


BUS 

STOP 


PCI 



EISA 


■ Breakthrough U.S. $169 
retail price tag. 


#4 

W 

COMPEX 


Inc.,USA 


Out-connecting the rest 



Compex has high performance 32'bit 
Ethernet cards for VL and EISA bases, too! 


© J 994 Compel, Inc. 

Alt trademarks and copyrights arc the property of their respective holders. 


USA 

COMPEX, Inc. 

4051 E, La Palma, Anaheim, CA 92607 USA 
(714) 630-7302 Fax (714) 630-6521 


GERMANY 

ReadyLlNK Networktectmology GmbH 

Albert Einstein Strasse 42,63322 Rodermark 
Tel: (49) 6074 98017 Fax (49) 6074 9Q66S 

Circle 502 on Inquiry Card [RESELLERS: 503). 


SINGAPORE 

COMPEX Systems Pte Ltd 

4 Kim Chuan Terrace, Singapore 1953 
(65)268 8220 Fax (65) 280 9947 
Tlx RS 35551 P0WMAT 
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ATMA Rendering Systems srl 

introducing 

REAL LIGHT 

Radiosity based rendering and 
walk through for low end VR applications 



Looking for international resellers 



ATMA Rendering Systems srl 

Via Settala, 10 

20124 Milano - Italy 

Ph, +39 2 29531350 

Fax+39 2 29531500 

e-mail info@atina.systemy.org 


SURVEYS * SALES ORDERS • TIME CARDS * REGISTRATIONS 



AUTOMATE D DATA fNTRV 

FORMS 

FUNCTION 


Only Teleform eliminates data entry, shortens turnaround time, and reduces paper 
handling in one integrated software solution. Jetefom is the price-performance leader 

Recognizes hand print, machine Creates professional forms 

print and marked ^ * m optimized for 

circles ' ’• % recognition 


Include, 
data 

editing and 
verification 
functions 


Stores information 

in leading dafabases/sproadsheeb 


Kscflives forms via 
leading scanners and fax modems 


mMjWk 


t orm 


(VillffW$oJi 


U.S.A. 


TEL.+l (619)259-6445 
FAX +1 (619) 259-6450 
Seeking International 
Distributors 


INSURANCE CLAIMS • PATIENT HISTORY • CREDIT APPLICATIONS 




POWERPC-BASED 
PARALLEL SUPERCOMPUTER 

Pursy tec Computers (Aachen, 
Germany) massively parallel su¬ 
percomputer, the GC/PowerPlus 
(call for price), is scalable from 
32 to 1024 processors (2.5 to 80 
GFLOPS). It combines the main¬ 
stream RISC-processor Power¬ 
PC from Motorola with the SGS 
Thomson transputer communi¬ 
cations concept. Applications for 
the supercomputer include cur¬ 
rent simulations, investigation 
of electromagnetic influences 
(e.g., of mobile phones on vehi¬ 
cle electronics or lightning 
strikes on aircraft), optimizing 
the rigidity of sheet-metal parts, 
structure simulations of new ma¬ 
terials and mechanical compo¬ 
nents, and optimizing complex 
production processes. 

Phone; +49 241 1660062; 
fax: +49 241 1660050 L 

Circle 1446 an Inquiry Card* 


PORTABLE PC FOR 
HARSH ENVIRONMENTS 



The PC-Logic portable is spe¬ 
cially configured for measure¬ 
ment and other data acquisition 
applications in harsh environ¬ 
ments. A membrane shields the 
keyboard from liquid and particle 
contamination, wiUi fillers pro¬ 
tecting two fans from dust. Sen¬ 


sitive components are mounted 
on shock absorbers to isolate 
them from damaging sinusoidal 
vibrations. Hard disk heads are 
automatically secured when you 
switch off the power. 

Based on 386SX, 386DX, or 
486DX CPUs, the PC-Logic 
(from 35,183 French francs) 
from Celogic (Trappes Cedex, 
France) has a color or mono¬ 
chrome LCD. Keyboard and 
screen fold up into a high-im- 
pact polypropylene case* The 
passive backplane holds up to 
six measurement or data acqui¬ 
sition ISA-format cards. You 
can easily change cards to up¬ 
grade the system. With a mo¬ 
dem card, you can transmit gath¬ 
ered data on-site. The memory 
capacity on the hard disk is 170 
to 540 MB. 

Phone: +33 1 3069/530; 
fin: +33 / 30508815 . 

Circle ±443 on Inquiry Card, 


PCMCIA ADAPTER 
FOR WORKSTATIONS 

Sun Microsystems (Bagshot, 
U.K.) says that its PCMCIA ln- 
terface/SBus card is ihe first one 
available for Unix workstations. 
The card adapts a SparcS tat ion’s 
SB us expansion slot so that it 
can accept up to two Type 2 or 
one Type 3 PCMCIA cards. 
With the PCMCIA Interface/ 
SBus card (£270), you can add 
one or two cards to all Solaris 
2,3 or higher SparcStations 
equipped with SBus slots. Inter¬ 
face logic is provided through an 
SBus-to-PCMC!A ASIC chip 
that you license through Sparc 
Technology Business. Drivers 
are currently available for serial 
and modem communications de¬ 
vices, with full PCMCIA card 
services expected by late this 
year. These services let you add 
client drivers to the system and 
provide a programming interface 
for the development of drivers 
by PCMCIA card vendors. 
Phone: +44 276 451440; 
fax; +44276472114. 

Circle ±440 on Inquiry Card. 
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Circle 504 on Inquiry Card. 


EXPANDABLE 
PRINTER CONTROLLER 

The 42P II 
(£199) is a 
small unit 
that offers 
concurrent 
connection 
to two printers from four local 
PC users. PC connection to and 
from the 42P 11 is via low-cost 
primer cables. By taking advan¬ 
tage of Interlink Communica¬ 
tions* (Clacton-on-Sea, U.K.) 
Prmterlinker Driver modules and 
Netpod printer modules, up to 
12 additional remote users and 
live additional remote printers 
can be connected. The 42P II 
comes with DOS and Windows 
printer-selection programs and 
256 KB of memory, which you 
can upgrade to 16 MB. 

Printerlmker Drivers are tiny 
modules (£75 each) that plug 
into the PC parallel or RS-232 
port of sending computers. They 
can be located up to 500 meters 
from the 42P IL Prinlerlinker 
Netpods (£95 each) are the same 
size as Printerlmker Drivers and 
plug into Centronics or RS-232 
ports of up to five additional 
printers. 

Phone: +44 255 426147; 
fax: +44 255 221369 , 

Circle 1450 on Inquiry Card. 

COLOR-MATCHING MONITOR 

Among the features of the Op- 
tiquest (Taipei, Taiwan) 4000TC 
17-inch Trinitron color monitor 
are col or-matching control, en¬ 
ergy-saving capability, and an 
auto-sending power supply. The 
monitor offers a resolution of 
1280 by 1024 pixels, with a non¬ 
interlaced refresh rate of 60 Hz 
and a maximum refresh rate of 
76 Hz. 

The color management sys¬ 
tem adjusts the color on the 
screen to match that of color 
printers or monitors. Overscan 
capability uses the entire screen 
for edge-to-edge display. Mi¬ 
croprocessor-based controls offer 
15 programmable modes that 


provide precise screen control. 

The 40OQTC (call for price) 
comes with Qpti-Green Energy 
and Monitor Saving software, 
which powers down the monitor 
when the system is inactive. 
Opti-Creen powers down the 
monitor in user-defined incre¬ 
ments to less than 5 W in the off 
state. At the same lime, the auto¬ 
sensing universal power supply 
detects available AC power, au¬ 
tomatically setting itself to the 
correct voltage within the range 
of 110/220 VAC at 60/50 Hz. 
Phone: +886 2 240 2063; 
fax: +886 2 240 2053 . 

Circle 1455 an Inquiry Card. 


MOUSE AND KEYBOARD 

Qtronix (Taipei, Taiwan) offers 
the Lynx 90 Ergonomic Mouse 
and the Scorpios 90 Keyboard 
with Mini Trackball. The design 
of the Lynx 90 curves to the con¬ 
tour of a relaxed hand. The Lynx 
90M (US$29) is Microsoft 
Mouse-compatible; the Lynx 
90MP (US$35) is compatible 
with Microsoft and IBM PS/2 
mice. The Lynx 90MP comes 
with an adapter to connect its 
nine-pin serial-port connector to 
an IBM PS/2 six-pin pointing- 
device port. 

Designed for use with IBM 
PC, AT, 286/386/486, and PS/2 
systems, the Scorpius 90 Key¬ 
board (US$79.95) comes in two 
versions: the Scorpius 90M, 
which offers easy trackball in¬ 
terfaces through an RS-232 port, 
and ihe Scorpius 90P, which of¬ 
fers easy trackball interfaces 
through an IBM PS/2 pointing- 
device port. The trackball fea¬ 
tures nine accelerators, which are 
variable from 20 to 6400 dpi. 
With the pop-up menus, you can 
use the trackball-controlled 
menus in 24 DOS programs. The 
Window Lock function lets you 
lock down a trackball key, leav¬ 
ing your hand available to move 
the ball with complete freedom. 
Phone: +886 2 716 3178: 
fax: +886 2 713 7900. 

Circle 1441 on Inquiry Card. 
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....2925 

AutoCti Hal 13 WIN 
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AutoCidfiei 12 AM£..- 

.3425 

Cwomp 12<12 Cwiftsss *_„ 

295 

Clfcomp i&IJ CwBkb .. 

_ ,fl08 

Cafcomp DM Thermal A-B SiiB... 

.....6/15 

Crtomp DMA-0 4*1 MB Wen 

..2250 

Numontc: Accu/Gnd 2ftt?4.. 

.....1525 

SummaSkHcti H1 12*12_ 

334 

SuimniSkesth III Pn 12x10 
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Chips 




Multimedia 


Creillw Lite DigM 33! fflt T1S 

Panasonic U-7D10_139? 

Prartrra Oration B20 Actwe Matrix 4340 

ftjdius YUhVIwi Basic.1574 

SnryCVG-IDflJW** 13M 

Turns Bwch MMflmnd Monk-ay . 335 
Turte Beach MM U0ar Kit _.1246 

Backup 

Cfiiorado 250 MB Ifl5 

Enbyip 4anoc m \vm .-.wwirc 
hp dat ay zm/b-ibgb 325 / 940/1100 

Python H6& DAT Ind--M5 

WangDat 2/4G DAT Mf: 

WangDsMi’afi OAT,—™._— 1M7 


CAD 


All Upgrades-AST, Ap-pis, 
Compc, DEC. HP, IBM 
Silicon Graphics, SUN, Toshiba 


mi {Intel, Cyra, AMD-DIG, DIM) .. CALL 

IllMllfolMCeHit.-.CALL 

SIMM ■ ALL CONFIGURATIONS ^ CALL 

Hard Drives 

Cow 210MS IDE.*___Tfl 

femir/Mntof 54MB IDE . V* 

1GB SCSI_.... S3Q 

Conner LM6IK1S* . 535 

MlcNpcfcfllO 1.2G SCSI 3.5'.114 

Uicropoft 21121-D5G IDE 3.5’ .. .620 
~ Amy ....__ 3*44 

.. 1220 
. 1355 


OEC/Uuinturh 2.1GB 
Seagate 2 i GO BirraEim.... 


Computers 



Controllers 

Adaptec 2742WK Wte EISA Alt ..._, M9 

mm 

Maplec 2742A EISA SCSI .. 12? 

Adaptue 3045C VLB m __ 

0 nSJcgiC ST445 SCSI VLB. 200 

DPT Sfflfocrw EISA SCSI __452 

Orchid Super IDE/VLB .53 

QLofliDtetSCSire-305 

Ultra Blur IDE Cata Tlfi 234 

Graphics 

Cards 

ATI Sr Ultra Pro TURBD 4MB VLB... 5BD 

□iainfitsflitti 32 2Mfl VLUPCI .. 1B0 

Diam Stealth 64 4MB VLfl/PCI__472 

Dram Viper 2WB VlB/ttl . .. 3147330 
MUrax MBA 64-blt VU/PCI 493 

Mttac S3 PS205 60 

Milat W32P... in 

Nrmber 9 GXE Level 11 VLB.351 

Orchid KiMiSMBH-ttlfU_224 


• Quantity Discounts 

* Dealer Discounts 


International 
Orders our 
Specialty 


Modems/FAX 


BOCA 1 Ami iMiCd_... 

BOCA VFA&T 213 lltl/txl ... 
Hiyes Optima 14.4/14 4 InUEstt. 
Niya Online 2BSV FG —^ 
hiici SasisfaxhM4H0 uir/Exi .... 
Multrtech 1 9.2 ZFXffln 

MuiEiled. MT1S32SL. 

SHIVA NET Modern WIN_ 

Supra 14.4/144 Ul . 

Supra 14.4/144 kit. 


.. 17/112 
103/222 

m 

..... 433 
2BDV32D 
15B 

.403 

... 1400 
.... 129 
_,.U 


USfl Sports 14.4/144 Imitd . 115/135 


ZVxel ALL MODELS____ 

CALL 

Network 


Novell tenure a.IZM.DUSFT _ 

CALL 

3COM ElMrflnk Illicit /Combo 105/135 

3COM Totenfink III IS/4 .. 

...455 

IBM 16/4TRMCSAT . .... 

.CALL 

Intel &-TCnmbo.HID/116 

Ns! EthrsEipraS flnliC 

..427 

m Etherfur^s 32 EISA. 

... 333 

NE 2000 COmpiliblB_ . 

. 35 

NE 2D0fl P%« .. , „ . 

... m 

NE 2000 Plus 5 Pack ... 

... 450 

NE 3210 EISA .... 

... 135 

SMC HHb- 1B Ultra.. 

... 130 

SMC Eide-10 UHcri Comba. 

.. 118 

Synoptics ?7(I2C . 

1275 

‘v'dVinhrs 

css 

Those Fiber Dplic IfiBhlQOMtfl.715 

ThaCaSAaiw Optic.. 

. 599 

ThosC 15/4TB.. 

... 289 

5 -P AC K/2 D - PA C li /SO -FAC K/l 0 0- PA C K 

OS 


MS 6.21. ..... 

CALL 

cs'2 li co-bom 

135 

SCOUNDtOSMulBUW . 

B4D 

5CD UWXOSDw Systtrn 

... B40 

SCO Opel Server Efriflrpt&uw .... 

1250 

SCODOTDEVSysomCO-- 

1235 

Wmdmvs 3.11 LJpgrrartt _ 

42 

Windows NT .... 

... 115 

Window NT Aav Siv 

.. 558 

Windows Idf WGSKHMrKlt_ 

... 458 

UNIX 


Fnx Base PAulliUser. 

... 775 

M5 Word MuIhUSer . 

9/0 

SDD ittitt unimiM. 

.1029 

SCDNFSvl 21 ___ 

...45B 

rCP‘'lP Runlimn LfnllmiKd — 

... 450 


CD-ROM/ 

Optical 

fujj&u Mag,-IV 12BMB 3.5 Ext,_.... 092 

NEC Triple Speed OEM SCSI Ini 359 

NEC Deuble Speed OEM SCSI Int..131 

Plextor Quart Speed(4^ ROM lm.. 505 
TCDflOMExr... 2550 
r HW 650MB 5.25 __20I5 


30,000 Item 
Catalog 
Program 
zv i th 
Current 

Prices 

* 

FREE 

with Order 


phone: ( 415 ) 861-8330 

Espafiol: (415) 561-8376 

FAX: ( 415 ) 861-8380 


L(JW fredgjit rales *No handling charge *IVLccs art for cash pre¬ 
payment 'VESA/MC/AMEX accepted *PlT>ductS may h? U5A v?r- 
flwns «No fetnms on upETicd software * Prices are POB USA St subject 
to change *1591 restocking charge for non-defective returns 

Computer Quick, 165 - 8th Street, No , 309 
San Francisco, CA 94103, USA 
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VISUAL BASIC FOR HT/VLfOWS 


Visual Basic 3.0 for Win Std 

£96 

Visual Basic 3.0 for Win Prof 

£230 

Comms Lib/Win 

£115 

Network Library/Win 

£80 

PDQ Comm for Windows 

£99 

Agility/VB 

£180 

Btrieve for Windows 

£365 

CodeBasio 5.1 

£140 

Controls for Btrieve 

£185 

Integra VDB/VB. Client/Server 

£509 

Integra VDB/VB, Desktop 

£209 

List & Labels for VB 

£279 

Q+E Multilink/VB 2.0 

£270 

Q+E ODBC Pack 1.2 for Win 

£340 

Raima Data Manager 

£450 

VB/15AM MU 

£150 

VBtrv lor Windows 

£185 

Visual/db Network. 3.0 

£235 

3-D Widgets 

£89 

ChartBuilder for VB 

£75 

Control Palelte 2 0 

£135 

Custom Control Factory 

£49 

Data Widgets 

£99 

Designer Widgets 

£99 

Formula One 

£220 

HighEdiT for VB 

£165 

MS Visual Control Pack 

£69 

QuickPak Pro lor Win 3.0 

£145 

Spread/VBX 

£175 

SpyWorks-VB 

£120 

Tab/VBX 

£49 

TX Text Control lot VB + 1C 

£199 

VB/Magic Controls 

£t20 

VB Assist 3.0 

£135 

VBTools 4.0 

£115 

WinWldgets/VBX 

£180 

AccuSoft Image Lib/VBX 

£430 

30 Graphic Tools 

£130 

Code,Print Pro forVS 

£85 

Compression Plus lor VBWin 

E20O 

LOW PRICES 

| MICROSOFT & BORLAND 

HP 1 - 





Microsoft Access 2.0 


Microsoft Delta 

£230 

Microsoft Fortran 5.1 

£130 

Microsoft Fortran Power Station £230 

MS FoxPro 2.6 Pro DOS 

£360 

MS FoxPro 2*6 Sid DOS 

£07 

MS FoxPro 16 Pro Win 

£360 

MS FoxPro 2.6 Std Win 

£67 

MS Macro Assembler 6.11 

£110 

MS Multimedia Viewer Pub Kit £230 

MS Visual Basic for DOS Std 

£96 

MS Visual Basic for DOS Prof 

£230 

MS Visual Basie lor Win Std 

£96 

MS Visual Basic tor Win Prof 

£230 

Microsoft Visual C++ Std 

£65 

Microsoft Visual C++ 1.5 

£299 

Microsoft Visual C++ 32-bit 

£300 

Microsoft Windows 3d 

£76 

Borland C++ 4.0 

£265 

Borland Pascal with Objects 7,0 £250 

dBase 5,0 for DOS 

£405 

dBase 5.0 for Windows 

£280 

dBase Compiler 2,0 

£245 

Paradox Engine 8 DFX 3.0 

£125 

Turbo C++ 3.0 

£59 

Turbo C++ Visual Ed. for Win 

£84 

Turbo Pascal 7.0 

£84 


FXToals/VB Sid 1-5 £149 

FXTools/VB Prof £260 

GridA/BX £75 

GUI Assist £350 

IrrtageKnife/VBX 1,3 £175 

imageMan/VB 3.0c £239 

ImageStream/VBX £220 

MediaKnife/VBX £244 

Microhalp Musde/Wm £125 

PCX Toolkit for Windows £155 

QuickPak Scientific for Win £105 

Spellcheck £49 

TMS Too(S £99 

TmeGrid Pro 2.1 £105 

VB Compress Pro 3.0 £99 

Visual Instrument Panel Controls £150 


Turbo Pascal for Windows 1*5 
Paradox for DOS 4.5 
Paradox for Win 5.0 
WITH FULL TECHNICAL SUPPORT 


C & C++ COMPILERS 


Aztec Embedded G86 
Microsoft Visual C++ Std 
Microsoft Vjsual C++ 1 5 
Symantec C++ 6.1 Std 
TopSpeed C Prof 
TopSpeed C/C++ Prol 
Turbo C++ 3.0 

Turbo C++ Visual Ed for Win 
Borland C++ 4.0 
Borland C++ few OS/2 1.5 
High C/C++ 386 3.2 
High C/C++ for OS/2 
High C/C+ + for Win NT 
MS Visual C+ + 32-blt Edition 
Salford C/C++ Developer 
Salford C/C++ Prol Plus 
Symantec C++ 6.1 Prof 
Watcom C/C++ 10.0 (CD) 



GREY 

MATTER 


Prices do inf in dude VAT m oilier total tasEs 
iiul tlfl Include delivery m flEawiteitd UK. 
Please check prices at iinre &f tiNar 3i 3ds are 
erejiaretf some weeks belors fiualiRalimn. 
This page lisls same □! our prnitEicIa - 
call us lor % etmtptete price list. 
ORDER BY PHONE WITH YOUR CREDIT CARO 

(0364)654100 

FAX: 103541 554200 


C & C++ FOR D OS 


Comms 

Async Prof lor C/C+ + 2-0 
C Asynch Manager 
C Comms Tooikil 
COMM-DRV 
Essential Comm 5.0 
Green leaf CommUb 5.0 
Magna Comm/DOS 
SiivsrComm “C H Asynch 4.0 


£170 

£175 

£215 

£145 

£265 

£235 

£215 

£195 


Blree Filer for C Network 

£170 

Btrieve 

£365 

C Index i Pro 

£349 

1 c-Vee Plus 6.4A 

£565 

I CodeBase 5. 1 

£259 

1 CodeBase++5.1 

£259 

D-ISAM 

£325 

d-tree 

£490 

Data Boss 35 [Special Offer) 

£79 

Greenleaf Database Library 

£180 

Paradox Engine & DFX 3.0 

£125 

POET SDK 2.0 

£360 

r-tree 

£305 

Raima Database Manager 

£360 

Raima Objecl Manager 

£360 

| SoftFocus Btree/ISAM 

£75 

Topaz for G 4,0 

£255 

Watcom SQL Developer's 

£260 

Graphics 


3D-Ware Std 

£99 

30-Ware PToF 

£249 

Accusoft Image Format Ub 

£430 

dGE 5 0 

£205 

Essential Graphics Toolkit 

£320 

Fastgraph 3,0 (Ted Gruber) 

£160 

Graphic 7 0 

£345 

GX Effects 3 0 

£125 

GX Graphics 3.0 

£tS5 

HALO Professional 2 0 

£245 

MetaWi NDOW-DOS 4 4 

£170 

MelaWlNDOW-DOS/286 4.4 

£240 

MetaWlNDOW-DOS/386 4.4 

£309 

PCX Toolkit 6.0 

£155 

PCXUb-DOS/286/366 

£135 

Real-Time Graphics & UIT 

£225 

GUI 


4Sight 

£300 

graphics-MENU 

ETB5 

Menuet/CPP 2.0 

£3 TO 

MEWEUGUI Std 4.0 

£390 

Object-Menu w/Source 2,7 

£510 

T-Windows 

£240 

Zinc 3.6 for DOS 

£505 

Math & Scientific 


C/Math Toolchest & Grafix 

£45 

Huge Virtual Array & NAT 

£215 

Unpack h++ w/Souree 

£429 

Math.h++ w/Source 

£257 

M IRAQI 

£39 

1 Science, Eng 6 Graphics Tools 

£140 

PROGRAMMING 

m /no/ v 


-- 

Ada Assemblers 

Basic 

C/C+- 

Comms Cross Dev 

Custom Controls Database 

Debuggers Dos Extenders 

Editors Fortran 1 

t Graphics 

GUI 

Linkers Lqcaters 

Lisp I 

, Modula-2 Mult Masking 1 

Pascal 

Prolog 

Smalltalk 

SQL 

Version Centre! Visual Programming 

' Windows 

Xbase 

We stock many items ter which teere is ; 

no Space in iiiese advertisement. 


Memory Managers 

Heap Expander 3.0 
MegaHeap 
MoreHeap 3 0 
PowerSTOR 
VMData for DOS 

Printer 

Baby Driver Kernel 3.0 
BGI Printer Driver Todklf 
GX Printer 1.5 
SLATE 


£130 

£115 

£135 

£99 

£665 

£250 

£105 

£240 

£260 


Screen 

C-Scape 4.0 £360 

C/Wmdows Toolchest £45 

Greenleal Dalawindows 3.0 £225 

MEWEL/TEXT Sid 4.0 £390 

Object Professional for C++ £ 190 

Panel Plus II £260 

TCXL UI Dev Sys lor DOS/Wln £ 140 
Vermont Views Plus 4.05 £595 

General & Systems Libraries 
C Toots P1us/6.Q £135 

CAD/CAM Dev Kit/2D Personal £375 
Crusher I with Source 2.0 £195 

Green leaf A/ch iveLIb £210 

Hold Everything £160 

Interwork £205 

MTASK £215 

Multi C w/Source £39 

Residem-C £160 

SpontaneougAssembly for C++ £95 

TCOMP/Mulli-Platform £105 

TTSR Ram Res Dev Sys 2.0 £ 105 

TG CAD Prof 5,0 £795 

T 0 Qls.h++ W/Source 6.04 £259 

TSRs and More £130 

Tools 

C-DQC 5 0 £185 

C-Vision for C 3.1 £95 

Ctear+ for C £135 

CodeCheck (Professional) £495 

MKS LEX & YACC £240 

PC-Unl for C £89 

PC-Unt lor C/C++ £139 

PCYACC Personal £250 

SoureePrint+ 5.0 £190 


News & Vims 


ObjectPro front Trimic 

Are you developing client/server systems 
for Windows and can't quite find the right 
tool for the job? Whal are you are looking 
for? A visual development environment 
with editors, viewers, browsers, 
debuggers? Fully object-oriented 
language and repository with 

inheritance, specialisation ahd 
encapsulation? Class libraries to enable 
reuse of components among 
applications? Fully interpreted for ease 
of development and debugging? A code 
generator which translates the complete- 
application into C which is compiled with 
your Microsoft, Borland or Watcom 
compiler to produce a fast smell 
application which you can distribute 
without paying royalties? Sounds too 
good to be true? ObjectPro offers all this 
and more If the cost of £2995 doesnl 
pul you off then call us for further details. 

List & Label 3.0 from Combi! 

It you looking for a flexible, powerful 
report- and label generator to include in 
your program ihen call us for more 
details about the new version of List & 
Label. I| includes a full WYSIWYG 
designer which your customers can use 
to design their own reports, supports 
graphics and barcodes, etc. You feed in 
il ie daia, so it is completely database- 
independent List -a Label for VB i$ £279, 
List & Labels Pro includes born VBX and 
DLL So it can be accessed from most 
languages and costs £395, 


VISUAL BASIC FOR DOS 


MS Visual Basic for DQS Std £96 

MS Visual Basic for DOS Prol £230 

Comms Lib/DGS £115 

Network Library/DOS £BO 

PDQ Comm £65 

Btrieve 5.1 £365 

CodeBase 5.1 £140 

db/Lib Prof 3.0 £195 

E-Tree Plus £165 

VB/ISAM MU £150 

Vblrv for DOS £120 

Elltech's GUI Tooikil £125 

Fastgraph £160 

Graphics QuickScreen £105 

Graphics Workshop £105 

GraphPak Pro £99 

GX Graphics 30 £155 

Compression Plus £130 

Compression Workshop £ 1 ID 

M icrohelp Muscle/DOS £ T 55 

PDQ £110 

Printer Plus £185 

ProBas 5.6 £169 

QuickPak. Prof 4 ? £145 

Q g ink Rak Sc ientific 3.0 £ 105 

Qu ickScreen 4.0 £ 105 

TSRific £69 


COMM-DRV 

CrystalComm lot Windows 
Greenleaf Comm+ + 

Greenleal CommLib Pro 
MagnaGomm/Wi ndow s 
Btrieve for Windows 
Btry+ + 

CB/ISAM MU lor Win 
CodeBase 5.1 
Code8-ase++ 5 1 
DataBoss for Windows 
Integra VDB/C i +, Client/Server 
Integra VDB/C++, Desktop 
Paradox Engine & DFX 3.0 
POET SDK 9.0 
Q+E Database Library 
Raima Database Manager 
Raima Object Manager 
Spread!/VBX++ 

Watoom SQL for Windows 
Essential Chari for Win 
GraphiC/Win 7.0 
Graphics Server SDK 
Real Time Graphics Tools 
Windows Charting Tools 

AccuSoft Image Format Llb/Win 
Ad Gcutos (Image Analysis) 9.0 
Borland Visual Solutions Pack 


£145 

£130 

£180 

£365 

£200 

£365 

E1B5 

£150 

£259 

£259 

£410 

£509 

£209 

£125 

£360 

£295 

£380 

£305 


Canvesh++ 

£340 

Control Paletie 2.0 

£135 

Data Entry Workshop 

£135 

Data!able 

£249 

Diamond Tooikil 

£310 

1C Image Control 1. t 

£325 

KPWin+ + 

£600 

LEADTOOLS Prof 

£520 

M.4 

E6B5 

Magic Fields 

£260 

MS Visual Cortirol Pack 

£68 

PCX Tooikil for Wjndows 

£155 

ProloGen+ 

£220 

SafeWin 3.0 

£190 

TX Text-Control 3.0 

£1160 

Win/Sys Library 

£105 

WindowsMaker Pro 5.5 

£750 

Zinc 3-6 lor Windows & NT 

£505 


£260 

BASIC COMPILERS 


£320 

£370 

BBC BASIC-86 Plus 

£75 

£205 

CA-Realizer 2.0 (Win) 

£190 

£430 

GFA-BASIC for DOS 

£80 

E245 

GFA-BASlC for Windows 

£80 

£430 

GFA-BASIC for Win Compiler 

£54 

£325 

PowerSASlC (DOS) 

£110 

£59 

Powers ASIC Pro (Wrn&DQS) 

£225 

TrueBASlC 3 0 

EB8 




Circle 515 on Inquiry Card. 












































CHINA COMPUTER DIRECTORY 

The English-Chinese bilingual 
Chinn Computer Directory 1994/ 
1995 is available from Han Con¬ 
sultants {Hubei, China). The di¬ 
rectory (US$195) contains more 
than 3600 entries in three parts 
and an appendix. The first part 
gives you an overview of the 
computer industry in China, the 
second part lists computer com¬ 
panies in the 30 provinces of 
mainland China, and the third 
part lists computer vendors in 
Taiwan and Hong Kong, The ap¬ 
pendix covers the representative 
offices of foreign computer com¬ 
panies in Beijing, Chinese gov¬ 
ernment agencies and institu¬ 
tions, computer newspapers and 
magazines in China, and finan¬ 
cial institutions. Information in¬ 
cludes the company name, ad¬ 
dress, telephone number, telex 
number, fax number, contact per¬ 
son, business activity, and prod¬ 
ucts or services offered. 

Phone: +8627 783 8532; 
fax: +86 2 7 781 8343 . 

Circle 1456 on Inquiry Card, 

FORMS SOFTWARE 
FOR AS/400 USERS 

Form, check, label, and barcode 
software is available for those who 
love their PC but can’t live with¬ 
out their 
AS/400. 

Forms- 
Plus/400 
1.1 (call for 
price) al¬ 
lows you to 
design 
your forms 
in a WYSI¬ 
WYG graphics interface and up¬ 
load them to an AS/400, You can 
merge data and print forms to 
PCL5-compatible laser printers, 
connecting PCL5 printers to the 
AS/400, 

Available from The York 
Group (Saint Germain-En-Laye, 



Simple Data Acquisition Setups 

With Work Bench for Windows (£995), you can set up a PC- 
based data acquisition system easily, according to Adept 
Scientific Micro Systems. The icon-based software, from 
Strawberry Tree, performs data acquisition, analysis, and 
control functions. 

Full-color graphics provide displays of level bars, analog 
meters, and waterfall charts. DDE capabilities let you ex¬ 
port data in real time to spreadsheet, analysis, and pre¬ 
sentation-graphics programs. You can add new functions 
and icons with the Windows DLL interface. 

WorkBench for Windows comes with 35 icons covering 
data acquisition functions such as analog and digital I/O, standard arithmetic calculations, x f y 
charts, and trigonometry. For those with more demanding data acquisition needs, an Extended 
Edition of WorkBench for Windows (£1295) has 11 additional icons for functions like FFTs, filters, 
statistical values, regressions, and correlations. 

Contact: Adept Scientific Micro Systems Ltd. „ Letchwordp U.K., + 44 462 480055 ; 
fax:+44 462 480213 , 

Circle 1452 on Inquiry Card. 



France), FormsPlus/400 1.1 in¬ 
cludes a Spool File Data Map¬ 
ping option that lets you refor¬ 
mat spool file data you have 
generated in programs such as 
MAPICS, BPICS, and DMAS. 
You can move data fields and 
lines of data, convert text fields 
into bar codes, and convert text 
fields using scalable fonts in 9, 
90, l BO, or 270 degrees of rota¬ 
tion. 

Phone: +33 / 39739668; 
fax: +33 / 39211128. 

Circle ±455 on Inquiry Card. 


VIRUS-DETECTION SYSTEM 

VDS Pro 3.0 includes a TSR pro¬ 
gram for real-time monitoring of 
programs, keeps an audit log to 
pinpoint just how a vims enters 
your system, and captures TSR 
viruses to speed up diagnosis, 
VDS Pro 3,0 (about US$50) can 
recover damaged partition tables 
and fix infected boot sectors on 
the fly. 

The program, available from 
Z-RAM (Angers, France), uses 
a proprietary triple-pass verifi¬ 
cation technique to catch evasive 
stealth viruses. A dynamic de¬ 
coy-launching mechanism lures 


viruses active in memory and 
captures them in a file for exam¬ 
ination. 

VDS Pro 3.0 includes an au¬ 
tomated boot-sector recovery 
tool, a scanner that can work on 
network drives, and a multilevel 
catalog-based integrity checker 
that works in networked envi¬ 
ronments. The program includes 
two utilities. One helps you re¬ 
cover from system infectors that 
target vital areas of hard drives. 
A second lets you search net¬ 
work drives and floppy disks for 
known viruses. 

Phone: +33 41 881880; 
fax: +33 41 86813L 

Circle ±459 on Inquiry Card. 


DESIGN INTERACTIVE 
PHYSICAL DEVICES 


that you can place in a simula¬ 
tion. WinWise also contains a li¬ 
brary of bit maps, but you can 
develop your own with any Win¬ 
dows bit-map editor. Each ob¬ 
ject can have a control variable 
and a snippet of simple C code. 
The WinWise run-time starter 
pack (US$290) lets you run the 
animation, but you can*t edit it. 
The WinWise DDE Client Kit 
(US$470) includes C++ classes, 
which simplify the building of 
a DDE client to communicate 
with WinWise. WinWise Pro 
(US$1150) includes the standard 
version of WinWise, the Win- 
Wise run-time starter pack, and 
the WinWise DDE Client Kit. 



A Windows applica¬ 
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if you would like your nw product considered for publication in the international sec¬ 
tion of BYTE, send press releases to BYTE* Attention: Martha Hicks, One Phoenix Mill 
Lane, Peterborough NH 03458, USA ., (603) 924-2638, fax (603)924-2550. 


the simulation, so the 
simulation will re¬ 
spond in the same way as the phys¬ 
ical object. 

There are 10 defined objects 


Phone: +49 89 350690; 
fax: +49 89 3506911L 

Circle ±458 on Inquiry Card. 
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Keyboards Made in Europe 


Circle 501 an Inquiry Card, 
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External keyboard for pen-based 
omputers. 


[f you are on the move and use 
/our notebook extensively you 
need an external keyboard. It 
mist have a super low profile, 
a small foot print and must be 
2 asy to transport. It should 
nave low power consumption 
or the batteries to last longer 
and have the comfortable 
ouch that only mechanical 
<eymodules can offer. In one 
vord: you need our new 
Cherry 4100. The mobile key¬ 
board for mobile people. Free 
bf CFCs. 90% recyclable. 

100% tested. Because Cherry 
keyboards are quality products 
nahufactured in our ISO 9001 
:ertified company, 
lest our competence. 

3end today for further technical 
Iptaikl 


fhree of many applications: 
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LIGHT SIMULATION ON PCS ▲ 

Simulatix-SX2, the real-time sys¬ 
tem for light simulation on PCs, 
lets you create graphics applica¬ 
tions featuring text, pictures, 
sound, audio/video sequences, 
animations, and simulations. The 
package, from Faros (Lannion, 
France), features a graphics soft¬ 
ware environment and a T1GA 
display card. 

The development environment 
(69,970 French francs; release 
system, 34,470 FF) is structured 
around SxModule, SxDraw2D/ 
SxAnim, SxModel, and Sxlnteg. 
You can upgrade it with add-on 


tools. With SxModule, you spec¬ 
ify and organize your applica¬ 
tion modules in a structured way 
using the object technology. You 
describe your objects using vec¬ 
tor drawing primitives in Sx- 
Draw2D and real-time animation 
primitives in SxAnim. With Sx¬ 
Model, you model the behavior 
of your objects using iconic pro¬ 
gramming. Sxlnteg lets you in¬ 
tegrate your animations in inter¬ 
active sequences, including 
multimedia calls. 

Phone: +33 96 484647; 
fax: +33 96 480824. 

Circle ±460 on Inquiry Card. 


OBJECT-ORIENTED CASE TOOL 

Wcstmount Technology (Delft, 
The Netherlands) offers West- 
mount I-CASE OMT, an object- 
oriented environment for the de¬ 
velopment of maintainable and 
extendable applications based on 
reusable system elements con¬ 
structed with object-oriented con¬ 
cepts and languages. Westmount 
1-CASE OMT generates C++ 
code and a run-time system to 
store objects into and retrieve ob¬ 
jects from an Informix or Ingres 
database. You can influence the 
code-generation process by adapt- 
ing the code generator to meet 
your programming requirements. 

With the C++ reverse-engi¬ 
neering facility, you can integrate 
a large number of class libraries 
or complete frameworks with 
software tools like interface 
builders into state-of-the-art de¬ 
velopment environments. West- 
mount I-CASE OMT (call for 
price) facilitates multiple users 
working in an open environment 
with a shared open repository 
embedded in Informix, Ingres, 
or Sybase. 

Phone: +31 15 141212: 
fix: +3115 120267. 

Circle ±46± on Inquiry Card. 


Accounting for NetWare and UnixWare 

Tetra designed Legend, an accounting and distribution management suite, to run under Windows 
on NetWare and UnixWare systems. It comes in four suites: Finance, which consists of Nominal, 
Sales, and Purchase Ledgers modules (for 
four users, from £4500); Finance Plus, which 
adds Cash Book and Fixed Assets modules; 

Distribution, which incorporates the ledgers, 

Invoicing and Sales Analysis, Sales Order 
Processing, Stock Control, Purchase Order 
Processing, and Intrastats modules; and Dis¬ 
tribution Plus, which includes all the modules 
in Finance Plus and Distribution and adds 
Bill of Materials and Work Order Process¬ 
ing modules (for four users, from £13,800). 

An EIS module offers executive manage¬ 
ment and reporting facilities that let you 
query and instantly report on all the data 
held on the system, by every criterion. You 
can extract and manipulate data to produce 

text and graphical reports that include graphs and charts for viewing or printing. 

Contact: Tetra Ltd.. Maidenhead. U.K., +44 628 770939; fax: +44 628 770378. 

Circle ±453 on Inquiry Card. 


Sil«s Orders Enquiry 


Order nunlier : 08HH1S Cuctoner order: 

Required tele : 274K/94 tele received : 27/IK/M Coniollddtto 

Territory: Sit Disc x 8.08 Region Price list 

Ind clacs*. Sat Days 8 tee date Print ack y 

Customer : PfMl invoice to: PHI Vat Mount 297.58 
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Date entered 27/81/94 •• Order held by operator Grots value 1997.58 
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What’s New International 


Software 


Developer* 



Enterprise Client/server Applications 

InterSystems’ DT-Max 6.0 is a PC-based application plat¬ 
form technology that incorporates an integrated applica¬ 
tion development environment and a relational-database 
implementation system. It's targeted for enterprise 
client/server implementations. 

DT-Max 6.0 (call for price) incorporates SQL and M 
ANSI standards. It’s meant for complex on-line transaction¬ 
processing client/server applications. Dynamic namespace mapping for streamlined enterprise-wide 
network data access is provided at run time. Any server acquires data access throughout the 
network via dynamic systemwide data-space mapping facilities. Massive data-set support eliminates 
traditional size limitations; the only restraint is physical-storage availability. The Distributed Cache 
Protocol lets you dynamically manage networkwide physical data locations and optimizes system 
performance through data-location technology that is responsive to changing processing loads. 
Contact: InterSystems Europe, Windsor, U.K., +44 753 855450; fax: +44 753 855290. 

Circle 1454 on Inquiry Card. 


OPEN M/SQL 


INTERNATIONAL VERSIONS 
OF WORDSCAN PLUS 3.0 

WordScan, the OCR software for 
Windows, is now available in in¬ 
ternational versions from Calera 
Recognition Systems (Brussels, 
Belgium). WordScan Plus 3.0 
lets you interact with your ap¬ 
plication in English, French, Ger¬ 
man, Italian, and Spanish. You 
can change the interface lan¬ 
guage to suit your needs, and the 
international versions include 
support to recognize documents 
in numerous languages. 

WordScan Plus 3.0 (call for 
price) includes the Chameleon 
Toolbar, which replicates the 
toolbars of other word proces¬ 
sors. By matching the interface 
of the word processing applica¬ 
tion, WordScan Pro 3.0 inte¬ 
grates seamlessly into Microsoft 
Office, Lotus SmartSuite, and 


Borland Office. 

The program also includes 
OLE 2.0. You can drag scanned 
or faxed images from WordScan 
into an OLE 2.0 word process¬ 
ing application for editing or 


drag images into WordScan to 
execute the OCR process. 
Hewlett-Packard AccuPage 2.0 
technology and Calera’s Adap¬ 
tive Recognition Technology 
make it possible for the software 


to read degraded documents, as 
well as those containing color 
and gray-scale images. 

Phone: +32 2 5368631; 
fax: +32 2 5368601. 

Circle 1462 on Inquiry Card. 


D 


raw Your Complete Analyse Solution 

with LabVIEW® Graphical Programming 




£ 


Productive and Creative Methodology 

Quickly develop programs for analysis and simulation with the complete graphical programming 
language found in LabVTEW. 

Advanced Visualisation and Plotting 

Rapidly create spectrograms, 2D plots, 3D plots, waterfall plots, strip charts, and contours with 


Gabor Spectrogram 


WJ 


LabvtEW is a complete graphic a/ annotation, printing, and importing. 

fjpogrumming language. 

Powerful Mathematics 

LabVIEW has hundreds of analysis function blocks for signal processing, numerical 
analysis, statistics, and linear algebra. Add-on analysis toolkits include: 

• image processing • PID control • speech processing 

• surface rendering • 3D plotting • JTFA 

Beyond Analysis 

Acquire data from GPIB, VXI, RS-232 instruments, and plug-in data acquisition boards. With the open 
design of LabVIEW, you can easily use C programs and other languages. 



Surface plot rf ajtame^from using Graphical User Interface (GUI) Tools 

ub view and the SurfaceVtew toolkit. Easily create virtual instruments and interactively control real-world 

processes using the GUI controls and indicators built into LabVIEW. 



Data courtesy of Mill. 


her NATIONAL 
^INSTRUMENTS’ 

r The Software is the Instrument • 

6504 Bridge Point Parkway 
Austin, TX 78730-5039 USA 
Tel: (512) 794-0100 
Fax: (512) 794-8411 

See us at MacWorld & WindowsWorld in Sweden 

Branch Offices: Au»*ol.o 03 879 9422 • Au*»no 0662 435986 • Belg.um 02 757 00 20 • Conodo 519 622 9310 • Denmark 45 76 26 00 • Finland 90 527 2321 
France 1 48 65 33 70 • Germany 089 714 50 93 • Holy 02 48301892 • Japan 03 3788 1921 • Netherlands 03480 33466 • Norway 32 848400 • Spain 91 640 0085 
Sweden 08 730 49 70 • Switzerland 056 27 00 20 • U.K 0635 523545 

O Copvrt^t IPMNaMondlnitnjrnenisCoiixralion. At rights reserved Product and comparvv names feted are trademarta o« Trade narries of then respective companies. 


Call for your FREE 

_ Analysis Advisor™ 

software. 
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Supports PC, 

PC/XT, PC/AT, 

PS/2 and 100% compatibles 


• Supports monochrome or 
color VGA monitors 


PS/2 style or Microsoft/Logitech 
serial mouse support available 


• Offers conversion from RGB color 
to gray-scale 


For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Dealer Program Available Made In USA 


PC, PC/XT, PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Microsoft and 
Logitech are trademarks of their respective companies. 





FjTrr: 

LmTTr 

7m H 
u* '■ 






Circle 507 on Inquiry Card (RESELLERS: 508). 



















FAX AND COMMUNICATION 
FOR NETWORKS 

The LANSource Technolo¬ 
gies (Bar Hill, U.K.) Fax and 
Communications Suite for Net¬ 
works (call for price) includes the 
LANSource fax and communica¬ 
tions server, Eclipse Fax and Ter¬ 
minal Plus, and Eclipse Fax with 
OCR. The package runs with Net¬ 
Ware, LANtastic, Microsoft Win¬ 
dows for Workgroups, LAN Man¬ 
ager, LAN Server, Path works, 
LAN-Step, and Banyan Vines, 
Users on the network can share 
a modem to send and receive faxes 
or to access the modem at speeds 
of up to 57,6 Kbps. When faxing, 
the server uses all the fax modems 
in the modem pool for receiving or 
for simultaneous broadcast fax¬ 
ing to multiple recipients. The pro¬ 
gram automatically and manually 
routes incoming faxes to the ap- 



§ propriate receiver. The 
server can track al I 
faxes and data transfers. 
The Eclipse Fax and 
Terminal Plus clients cooperate 
seamlessly with the server The 
Eclipse Fax with OCR fax man¬ 
agement software includes a net- 
work-based multiuser phone 
book, network attachment files* 
and network bulk faxing. Ter¬ 
minal Plus is a full-featured up¬ 
grade of the Terminal commu¬ 
nications accessory. 

Phone: +44 223 237778; 
fax: +44 223 237758, 

Circle 1457 on Inquiry Card. 


BUSINESS PLANNING 

To ease the burden of preparing 
business plans and financial pro¬ 
jections, Invest-Tech (Blackrock, 
Ireland) offers Easi-Plan, a soft¬ 



ware package that produces 
three-year financial projections 
for all types of businesses. Two 
versions of the package are avail¬ 
able: Easi-Plan Lite (£75), for 
new and small businesses* and 
Easi-Plan Pro (£145), for larger 
companies. Both packages con¬ 
tain up to 10,000 built-in formu¬ 
las that convert your projections 
into pro forma profit and loss ac¬ 
counts* cash-flow projections, 
and balance sheets, Easi-Plan can 
produce more than 40 separate 
reports and graphs. Other fea¬ 
tures include sensitivity analysis 


for what-ifs, monthly roll-for¬ 
ward of assumptions, exporting 
to spreadsheets, and a six-page 
summary report with self-modi¬ 
fying text for insertion into a 
business plan. 

Phone: +353 I 283 4083: 
fax: +353 l 66! 3130 . 

Circle 1464 on Inquiry Card. 

CONVENTIONAL MEMORY 
SAVER FOR WINDOWS 

IR!Soft Research (Leuven, Bel¬ 
gium) offers a solution to con¬ 
ventional memory problems 
under Windows, You load CMem- 
Save 1.0 (500 Belgian francs) in 
memory when you start Windows, 
and it lets you load more applica¬ 
tions simultaneously. 

Phone: +32 16 232301; 
fax; +32 16 238844 . 

Circle ±466 on Inquiry Card. 


Your software is In danger... and not just at night! 


I t's by day in fact that software 
thieves are busiest, out for the 
blood of their victims the softwa¬ 
re-houses that invest thousands of 
hours in program developing. Now 
is the time to secure software with 
Smarfkey-phs , the intelligent key 
for software protection. 

Smartkey-plus plugs into the 
PCs parallel port. It works on 
stand-alone PC and LAN. You can 
protect software under DOS, WIN¬ 
DOWS, OS/2, UNIX, AUTOCAD, 
LAN. 

Simple. Always active. Easy to 
use through a wide range of devel¬ 
oper software tools. 




• Unique personal code 

• Memory up to 448 bytes 

• Programmable algorithms 

• Protection through linkable driv¬ 
ers or automatic .EXE files protec¬ 
tion technology 

• LAN license control 

• High security ASIC technology 

• Fully transparent to parallel port 
use for printers, pocket network 
adapters, SCSI adapters, etc, 

• Daisy-chainable 

P lease coll today for details 
and documentation. And you 
will be pleasantly surprised at 
the price. 


Eutron 

THE SECURITY KNOW-HOW 


EUTRON spa Via Gandhi 12 1-24048 Trevtofo Bergamo Italy Tel +39-35-2010Q3 Fax +39-35-201277 BBS +39-35-201144 

BELGIUM: Viclttng 011 -431272 ■ FINLAND: Dolma 90-2711 800 ■ FRANCE: Logidata 1-46454546 ■ SWEDEN: M Data 042423145 ■ SPAIN: Larcu 91 -7952413 
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IT'S HERE! 

NT power under 32-Mt DOS! 

Microsoft Visual C++ and Phar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap’s 
new TNT DOS-Extender lets you break 
the 640K DOS barrier, build multi¬ 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask¬ 
ing with your familiar Microsoft develop¬ 
ment tools — under DOS! It’s never been 
so easy to create the most powerful, 
full-featured DOS programs ever. 

TNT DOS-Extender is the new standard 
in 32-bit DOS. The DOS power you’ve 
been waiting for is finally here! 


Try it out... FREE! 


If you have the 
Microsoft Visual 
C++ 32-Bit Edition 
tools, you’ve already 
got a free trial-size 
version of TNT 
DOS-Extender. 

TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and run 
under DOS, Windows 3.1, or Windows 
NT. It’s the easiest introduction you’ll 
find to the power of TNT. 



The next-generation 
DOS extender. 

TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to run under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 

But that’s not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you’ve come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 

Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bit and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


32-bit CodeView, too! 

TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for the operating system of the future — 
that your DOS customers can use today! 

TNT DOS-Extender SDK is the latest 
release of Phar Lap’s award-winning 
386IDOS-Extender SDK. You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 386IDOS-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 

So if you’ve been wondering what the 
future holds for DOS developers, don’t 
wait.... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 

■ Utilize NT features such as multitasking. DLLs and threads 

■ Build multi-megabyte 32-bit DOS programs 

■ Break the 640K DOS barrier - with your familiar Microsoft tools 

■ Build one application that runs under both Windows NT and DOS 

■ Save RAM! Run a 4 MB DOS system, not a 20 MB NT system 

■ Use industry-leading, high-quality Phar Lap and Microsoft tools 


$£■ Phar Lap Software, Inc. 

60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX 617-876-2972 

386IDOS-Extender and TNT DOS-Extender are trademarks and Phar Lap is a registered trademark of Phar laip Software, Inc. Visual C++. Win32, Windows and Windows NT are trademarks and CodeView and Microsoft 
are registered trademarks of Microsoft Corporation. Other product and company names are trademarks or registered trademarks of their respective holders. 
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The New Generation of 
(JNIX Software & Tools 
at affordable prices. 

X-Win Pro v. 1.2 for 
MS-DOS MS-Windows 

Win32 WinIMT 

X-Win Pm is powerful X-server software that 
provides a cosi-effective way lo make your 
PC-compatibles work in the X, UNIX and MS 
environments. The X-WinPro includes XI IRS 
server, TCP/IP stack, FTP & TFTP protocols, 
Windows sockets and others. Interactive 
Setup for quick and easy installation. 

Price -.$90.01) 

U-TERM 

0-Term is a terminal emulation package 
that enables the PC user to access the UNIX 
system and network via TCP/IP, TELNET, 
TFTP protocols or RS-232/Modem interface. 
U-Term supports VGA graphic and a primer 
Pile transfer between UNIX and DOS systems. 
Price.„ $90.00 

X-OFfiee 

X-Office is easy-lo-use office automation 
software for UNIX and ihe X Window System 
environment X-Office is a simple hut powerful 
package designed to perform day-to-day 
office operations in the easiest possible way 
X-Office with X-WinPro enables you to use 
both the UNIX and MS environments on your 
desktop. X-Office word processing, 
spellchecker, primer, file management, time 
planner, caluculaior, personal database: all 
are in the network. With e-mail and fax in 
X-Office it is EASY. No need to move from 
your desk; just point and click! 

Price . ..... $180.00 

EAST EUROPE 
AO l,aMain Moscow 

7/5 Puskinskaja st, Eorpusi, App (i 
Moscow J 03009 Russia 
Tel: 7 095-229-2626 Fax: 7-095-229-3854 
email LibLun@ljibtam.msk.su 

EUROPE 

labiam Finland OT 

Kvllikinkam 15A, 3351X1 Tampere Finland 
Tel: +358-31-533383 Fax +358-31-613694 

AMERICA 
la Mam USA 

120 Hudson Street, Northboro, MA 01532 USA 
Tel: 508-393-5780 Fax: 508-393-1456 




AUTOMATIC DEBUGGING TOOL 

Insight++ finds damaging bugs in 
C++ and C programs. The tool, 
from User Interface Technologies 
(Cambridge, U.R.k works at two 
level s—on the source code, fmd- 
ing programming bugs as they are 
introduced into the code, and on 
the object code, highlighting run¬ 
time errors. Insight++ (three-user 
license for one platform, £1199) 
builds a database of program de¬ 
ments, data structures, memory 
usage, pointer usage, and inter¬ 
faces. 

The Insight module automati¬ 
cally pinpoints errors in pro¬ 
gramming, memory reference, 
algorithms, Unix system calls, C 
library calls, third-party libraries, 
and I/O statements. With the 
In use module, you get a real-time 
graphical display of how a pro¬ 
gram is using its memory. The 
In vision module helps debug 
complicated algorithms. I is ani¬ 
mated sequences let you see how 
the program manipulates daia 
and how the software algorithms 
operate. With the Test Coverage 
Analyser, you can see how much 
of the software has been tested. 
Phone: +44 223 302041; 
fax: +44 223 302042 . 

Circle ±468 on Inquiry Card. 

INTERNATIONAL VERSION OF 
SABER LAN WORKSTATION 

Saber Software (Bracknell, U K.) 
offers an international version of 
its Saber LAN Workstation net¬ 
work management system (£149; 
workstation license. £39 each), 
which contains all the utility pro¬ 
grams, features, and enhance¬ 
ments of Saber l,AN Worksta¬ 


tion 5.0 and some added 
language features. The 
server stores the lan¬ 
guages and downloads 
them to individual work¬ 
stations. Each worksta¬ 
tion is coded for a partic¬ 
ular language, based on 
the operator's language 
requirement or geograph¬ 
ic location. During start¬ 
up, the server sends the 
correct language library to the 
workstation. While each user’s 
desktop is language-config¬ 
urable, the administrator's desk- 
lop and ulililies are in English. 
Phone: +44 344 304730; 
fax: +44 344 306902. 

Circle ±463 on Inquiry Card. 

STORAGE MANAGEMENT SYSTEM 

A PC-based storage management 
system, Infinite Disk 2, l grooms 
files from your hard disk. Chili 
Pepper Software's program au¬ 
tomates hard disk management 
and provides virtually unlimited 
disk space by reducing and re¬ 
moving files that you rarely use 
and retrieving them on request, ft 
gives PC users the practical ben¬ 
efits of hierarchical storage man¬ 
agement, according to Dart Ware 
Systems (Romsey, U.K.), 
Infinite Disk 2.1 works by 
combining data compression, 
file-usage monitoring, and file 
migration. The program auto¬ 
matically manages files accord¬ 
ing to user-specified criteria. Fac¬ 
tors such as predetermined 
inactivity period cause files to 
be compressed and, at a later 
stage, migrated to other media. 
The migrated files still appear on 
the file tree and can still be ac¬ 
cessed as usual. Infinite Disk 2.1 
then manages the return of the 
file lo a hard disk location for 
immediate use. When you access 
a migrated file. Infinite Disk 2.1 
(£ 129) decompresses it or recalls 
it from off-line media without 
disturbing the application in use. 
Phone: +44 794 519094; 
fax:+44 794 5U477, 
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MACINTOSH 
DESKTOP TELEPHONE 

QuikDiaU a personal telephone 
application for Mac users, pro¬ 
vides both simple features and 
more complex functions (e,g„ 
transfer, conferencing, call di¬ 
version, and call waiting). It 
works with most switchboards, 
and you can connect it to public 
telephone networks. 

Y ou can store the names of reg- 
ular contacts in directories, with 
96 active at one time. QuikDial 
(from £99) logs all incoming and 
outgoing calls, as well as dis¬ 
playing the time of an active call. 

I nTou eh Te 1 ecom (Horsham, 
U.K.) also offers Communique, a 
voice processor that can answer 
incoming calls with prerecorded 
greetings and guide the caller 
through a series of prompts to 
gather information. Commu¬ 


nique (call for price) can play 
prerecorded files* record mes¬ 
sages, and capture caller num¬ 
bers; switch facilities (e.g., call 
transfer within the voice proces¬ 
sor) are also available. 

Phone; +44 403 2 74686; 
fax: +44 403 274687, 

Circle 1471 on Inquiry Card. 

PKZIP FOR THE MAC 

Incorporating 100 percent PK- 
Ware data-compression technol¬ 
ogy, PKZip/Mac gives Mac 
users the same benefits as DOS 
users. It cuts transmission times, 
increases disk space, and pro¬ 
vides an efficient method of 
transporting data between dif¬ 
ferent systems. Compatibility 
with the DOS 2.04g version lets 
you zip files on your Mac and 
unzip them on a DOS system. 


Available from Atlantic Coast 
(Colyton, ILK*}, PKZip/Mac 
(£54.95) features 32-bit CRC er¬ 
ror checking, easy file selectors 
utilizing the Mac interface, se¬ 
lectable high-speed or high-com- 
pression operations, and com¬ 
pression of Mac-specific attri¬ 
butes separately from general in¬ 
formation. Other features let you 
associate file extensions to spe¬ 
cific types and creators, and store 
up to 16,383 files in one zip 
archive. PKZip/Mac maintains 
comments and detailed informa¬ 
tion for each compressed file or 
the entire zip file, lets you store 
folders or save files without path 
names, and provides file associ¬ 
ations to connect programs and 
extensions. 

Phone:+44 297 552222; 
fax: +44 297 553366. 

Circle 3.474 on Inquiry Card. 


FIFTEENTH-CENTURY GRAPHICS 

Volume 8, Summa Bartholomei, 
is a continuation of BBL Typo¬ 
graphic’s (Katoomba, Australia) 
medieval series of clip art. Like 
previous volumes, Volume 8 
(US$60) contains a full alphabet 
of hand-drawn initial letters and 
42 matching ornaments, for a to¬ 
tal of 78 images. The letterforms, 
which are Lombardic capitals 
with imaginative floral orna¬ 
mentation, are based on a fif¬ 
teenth-century manuscript called 
Summa Bartholomei Pisani. Or¬ 
naments are derived from con¬ 
temporary sources, manuscripts, 
and textiles. The images come 
in Macintosh EPS, FreeHand, 
IBM PC EPS, CoreiDraw, Ami¬ 
ga EPS, and Unix EPS. 

Phone: +6/ 47 8261U; 
fax: +61 47 826144. 

Circle 14SS on Inquiry Card, 





wed with 16Sit Interface card, 
multilinguaf user 's guide: e/gfffifsp 
and 3 $W podges for: 




- TEXT RECOGNITION 
(OCR) 


IMAGE PROCESSING 


FAX/COPT UTILITY 


msa: 


Almost unbelievable, 


The Skos Colour Page 
Scanner offers you a 
resolution of up to 

I200dpiat24bits 
colour depth and 16,8 
Mio dtf.colours. 

The document feeder 
for up to 50 pages and 
the twain source 
interface are rounding 
off the unique perfor¬ 
mance of this plug & go 
scanner . 

Available for Windows 
and Apple Macintosh 


Distributers wanted! 


fas we ore interested in the Colour page seamen 

□ lor Windows □ for Apple Macintosh 

□ te the whole SICOS product program □ Siws Mke 
Cwnmy: 


KKOS AS tat tasKtostese 6, QW20 WSdemil, lei+*41 1787 2211, 
fwH4IIW2l3$ 

SICOS is lie registered trndsrmrk of XEC05 AS lot 


Circle 558 on Inquiry Card (RESELLERS: 559). 


NOVEMBER 1994 BYTE 5SIS27 




















Circle 549 on Inquiry Card (RESELLERS: 550). 


What’s New 


The Source 
for Unix & 
Connectivity 


OPERATING SYSTEMS 


SUNSOFT 

LIST 

PRICE 

OUR 

PRICE 

Interactive Base Solution 4.1, 
2-USER 

$495 

$369 

Interactive Network Solution 4.1, 
2-USER TAPE 

$995 

$749 

Interactive Graphical Solution 4.1, 
2-USER TAPE 

$1195 

$899 

SCO 

Open Desktop with manuals 

$1495 

$1119 

Open Desktop Dev. System, TAPE 

$1695 

$1269 

Open Server Ent, 16 USER 

FULL DOC., TAPE 

$2295 

$1719 


CONNECTIVITY SOLUTIONS 


Hummingbird HCL eXceed/Win 
includes TCP/IP 

$545 

$399 

NCD PC-X ware 

$995 

$749 

Labtam X WinPro for Windows 
includes TCP/IP 

$1195 

$899 

FTP Entran X/32 
for Windows 

$275 

$119 

FTP Entran X/32 
w/ PC-TCP Kemal 

$400 

$300 

FTP PC-TCP for Win & DOS 

$350 

$259 

5-USER 

$1575 

$1150 

10-USER 

$2975 

$1719 

FTP Entran X/32 
for Windows 

$275 

$119 

FTP PC-TCP OnNet 

$450 

$329 

FRONTIER Super-TCP for Win. 

$400 

$300 

FRONTIER Super-TCP/NFS 

$495 

$369 

PC-NFS SunSoft (manual & media) 

$395 

$339 

Century TCP 

$199 

$149 

5-USER 

$799 

$599 

Century NFS 

$299 

$219 

5-USER 

$1299 

$969 

Century TinyTERM 

$199 

$149 

Century TERM for Win. 

$195 

$145 

Century TERM & TCP/IP bundle 

$299 

$219 

SmartTerm 470 

$395 

$295 

SmartTerm 420 for Win. 

$299 

$229 

SmartTerm 320 

$225 

$175 

SmartTerm 340 

$375 

$289 

DATABASE MANAGEMENT 

dBASE for UNIX 2.0,1-USER 

$795 

$749 

Borland Interbase 2-USER, 

SCO UNIX 

$795 

$749 

INFORMIX 4GL, single user, 

Intel UNIX 

$2150 

$1829 

INFORMIX SQL, single user, 

Intel UNIX 

$1320 

$1119 

INFORMIX SE, single user, 

Intel UNIX 

$1320 

$1119 

UTILITIES 



MKS Toolkit 

$299 

$239 

MKS Lex & Yacc 

$299 

$239 

MKS RCS 

$389 

$309 


UniSALES ™ 

120 Hudson St., Northborough, MA 01532 USA 
phone : 508-393-5780 fax : 508-393-1456 
fiaymem terms : MasterCard/HUROCard, VISA, 
American Express, Wire Transfer 


ANAUfZE ROTORS 
UNDER BENDING LOADS 

Framasoft+CSI (Lyon, France) 
offers Sysrotor, an analytical 
software package designed to 
predict the dynamic behavior of 
rotors under various bending 
loads. You can apply Finite-ele¬ 
ment modeling prediction of 
steady-state dynamic behavior 
to various rotating structures 
(e.g., compressors, electric mo¬ 
tors, turbines, centrifuges, bal¬ 
ancing machines, and genera¬ 
tors). In addition to the detailed 
evaluation of dampings and gy¬ 
roscopic effects, a mathematical 
model that is particularly suited 
to nonsymmetrieal matrices pro¬ 
vides rapid assessment of eigen- 
frequencies and stationary re¬ 
sponses to common stimuli. 

Sysrotor (call for price), which 
is available in French and Eng¬ 
lish, mns on machines from PCs 
up to Unix workstations. You 
can link Sysrotor to other finite- 
element modeling software to 
take into account rotor-stator 
couplings. 

Phone: +33 72 748987; 
fax: +33 72 748/08. 

Circle 1467 on Inquiry Card. 

VISUAL BASIC AND VISUAL 
C++IMAGING TOOLKIT ▼ 

A new suite of object-oriented 
imaging development tools, 
KIPP ImageControls for Visual 
Basic and Visual C++, dramati¬ 


cally simplifies and speeds the 
process of creating Windows- 
based imaging applications, ac¬ 
cording to Headway Technol¬ 
ogy Group (Aldershot, U.K.). 


KIPP ImageControls (Standard 
Edition Developer’s Kit. £595; 
Gold Edition, £1785) features 
high-volume scanning and dis¬ 
play, rated-speed bar code recog¬ 
nition during scanning, image 
deskewing, and job separation 
detection, for electronically sort¬ 
ing documents during batch-pro¬ 
cessing operations. 

You simply drop the image- 
control icon representing the se¬ 
lected operation into the pro¬ 
gramming workspace. Specific 
control properties for each oper¬ 
ation are coded into the tools. 
You can also customize the con¬ 
trol settings through the Visual 
Basic properties interface. 
Phone: +44 252 333575: 
fax: +44 252 314445. 

Circle 1469 on Inquiry Card. 

PROGRAMMER’S TEXT EDITOR 

Soft As It Gets has added the fol¬ 
lowing to ED for Windows 3.0: 
search filters, which let you in¬ 
clude or exclude specific text 
elements during a search; en¬ 
hanced compiler support; fully 
configurable docked and float¬ 
ing toolbars: and error checking, 
with all DOS-box output dis¬ 
played in an ED window in real 
time. Version 3.0 also includes 
a spelling checker that has a 
100,000-word dictionary and fil¬ 
ters, easier configuration, and an 
improved File Open dialog box. 
In addition. ED for Windows 3.0 
supports six more lan¬ 
guages (i.e., Smalltalk, Eif¬ 
fel. Rexx. PL/I, Forth, and 
Cieodfe); 

Available from QBS 
Software (London, U.K.), 
ED for Windows 3.0 (£145) 
lets you use up to four 
docked toolbars and 12 
floating, resizable toolbars 
at any time. A customiza¬ 
tion dialog box lets you 
configure toolbars to suit 
your needs and create entirely 
new ones. 

Phone: +44 HI 994 4842; 
fax: +44 HI 994 3441. 

Circle 1472 on Inquiry Card. 













MINUTEMAN BEATS THE 
COMPETITION IN GlOBAI POWER 



Power protection is a 
global necessity/ 
requiring engineering 
expertise from an 
experienced company. 

For more than a decade, 
MINUTEMAN has been 
providing superior power 
protection products to 
users throughout the 
world. 

All MINUTEMAN uninter¬ 
ruptible power supplies 
include features that other 


ALLIANCE A300/2 

• US$199 

• 300 VA Rating 

• LED Status Indicators 

• Low Battery Warning 
m Self-diagnostic test at 

turn on 


ALLIANCE A500/2 

• US$359 

• 500 VA Rating 

• Built-in Voltage 
Regulation 

• LED Status Indicators 

• Low Battery Warning 

• RS-232 Communication 


MINUTEMAN's product 
line ranges front 300VA • 
to 10KVA, 220 volt 
50 Hz, including on-line, 
line interactive, standby 
UPSs, automatic voltage : 
regulators, and power 


monitoring software. 



UPS manufacturers 
overlook, such as a test 
button, extensive status 
indicators, and a self- 
diagnostic test at turn on. 
With these and other 
powerful features, 
MINUTEMAN provides a 
better product with more 


benefits to the user. 

If you or your customer 
have technical questions, 
we will give you answers. 

If there are power problems 
to solve, we will give you 
solutions. 

Contact MINUTEMAN for 
more information on the 
numerous voltage options 
that are available. No 
matter where you are in the 
world, MINUTEMAN has 
power protection solutions 
for you. Call our team of 
power professionals today 
or contact us by fax about 
our worldwide dealer 
opportunities. 













Something Missing? 

Compfete your BYTE collection by ordering Back Issues ioday! 


January 
February 
March 
April 
May 
June 

July 

August 
September 
October 
November 

December 

Special 
Issues 

Rates (postage and handling included): Only credit cards or Eurochechs accepted! 

Holland Dfl 20.00 Switzerland SwFr 16.00 

United Kingdom £ 7.75 France FFr 59-00 

West Germany DM18.00 Sweden SEK 80.00 

Please indicate which issues you would like by checking (V) the boxes. Send requests with payment to: 
BYTE Back Issues, c/o Dynamic Graphics International, P.O. Box 25, 5950 AA Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express □ VISA 

Card # _ 

Exp. Date _ 

Signature _ 

Name _ 
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- PROGRAMS 




SYSTEMS MANAGEMENT IN 
MIXED UNIX AKD PC NETWORKS 

With Lhe Tivoli Management En¬ 
vironment 2.0, you can manage 
large, geographically distributed, 
enterprise-wide client/server sys¬ 
tems consisting of mixed Unix 
and PC networks. Version 2,0 is 
available on numerous server 
platforms. 

Available from Protek ( Maid¬ 
enhead, U.K.), TME 2.0 (per 
managed seat, £250} features 
centralized management of mul¬ 
tiple remote locations to let cus¬ 
tomers configure, administer, 
and monitor thousands of servers 
and desktops from a single sta¬ 
tion. Rulcs-based technology lets 
them respond to management in¬ 
formation from networks, sys¬ 
tems, databases, and applica¬ 
tions. 

TME 2.0 consists of die Tivoli 
Management Platform and man¬ 
agement applications that sit atop 
the object-based framework. It 
includes distributed, nested, two- 
phase commit operations; paral¬ 
lel operations; multilevel for¬ 
warding; and the ability to 
specify transaction scheduling, 
retry, and roll-back policies. 
Phone: +44 628 75959; 
fax; +44 628 73015 , 

Circle 147S on Inquiry Card. 

INTEGRATE DESKTOP 
PCS WITH TELEPHONE 

Excpos Software Solutions 
(Flackwell Heath, U,K>) offers 


a software and hardware pack¬ 
age called EasySpeak. It inte¬ 
grates Windows software with 
the Callbox hardware device, al¬ 
lowing totally automated cus¬ 
tomer contact. 

The power-dialing feature 
works in manual or automatic 
mode. In automatic mode, cus¬ 
tomers are automatically called 
on the completion of a previous 
call. Where a telephone number 
is engaged or there is no answer, 
the system dials the next cus¬ 
tomer until it makes contact, 
rescheduling the engaged calls 
until it completes the connection. 

When connection is made to a 
live customer, the informadon and 
scripting for that customer auto¬ 
matical ly appear on the PC*s 
screen, and the operator can com¬ 
mence the sales or contact con¬ 
versation without interruption. 

Throughout the client conver¬ 
sation, if a customer makes a 
specific request for more infor¬ 
mation. the operator can activate 
the request from the EasySpeak 
screen, details of which arc au¬ 
tomatically logged in to the data 
bank for future reference. In ad¬ 
dition, if an agreement is made to 
call a customer back on an 
agreed date at a specific time. 
EasySpeak (£995) automatically 
schedules the call in an internal 
diary to ensure that contact is 
made as agreed. 

Phone: +44 628 533143; 
fax: +44 628 533145. 

Circle 14S1 on Inquiry Card. 
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FIT 

FOREVER 

CLGraph is a graphics library that 
provides extensive design possibilities, 
ranging from pixel graphics and 
primitives such as dots, lines, arcs and 
polygons to dispJaymg presentation 
graphics including line, column, pie, 
spline, pair or regression charts. 
CLGraph supports more than 60 
proportional Postscript Fonts which can 
be scaled, rotated, sheared and 
rastered at will. Besides great 






0 CL 3D 


in 


■sG* CLImage 


programming ease and convenience 
CLGraph also offers output drivers that 
are really worth boasting about' screen 
resolutions up to 1024x768 in 256 
colours, genuine 600 dpi print, even 
multicoloured printing. Postscript Level 
1/2 or HPGL Plotter. 

A single function call In your Clipper 
application and CL3D free with 
CLGraph - turns data into attractive 3D- 
presentation graphics such as 30- 
column, -area, -line charts and many 
more. You decide what colour the 
object should be, how they should be 
viewed in terms of their height, 
perspective and rotation and wether to 
enter axis labels or a title. The chart 
generator supplied in source code 
works like a graphical report writer: the 
program feeds Its data and the user can 
preview and change the way the chart 
displays from inside the designer. 
CLImage for CLGraph offers professio¬ 
nal picture processing and enables you 
to display pictures of all common PC 
graphics formats (BMP GIF, PCX, TlF r 
TGA) in your applications. With 

methods such as Optimum 
Palettes, Error correction 
and Dithering you manage 
colour reduction, changing to 
grey tones and special effects 
like fire light pseudo colours 
and negatives. Of course CLImage 
allows scaling and hardware 
independent programming. The 
output to colour printers is superb - 
the printing result? Good enough for 
an exhibition! 

Clip4Win Users should ask for our 
MS Windows compatible version of 
CLGraph. 

For more details, infos about other 
CLFTofessional products or a free demo 
contact: 


Dr. Huggle & Partner 

Heinrichsallee 41 
D-52062 Aachen 

Tel +43-(0)241-403114 
Fax +49-(Q}241-403117 


Circle 509 on Inquiry Card (RESELLERS: 510). 


































































What’s New 


Circle 556 on Inquiry Card (RESELLERS: 557). 



Mow prices ! 


Software Development 


Access win/developcr kit . 309/319 

B trieve devlpt kit dos/win.419/419 

Dbase 5 win/upg.,... 339/194 

Global ink translator prof.379 

Gupta SqL win starter/network ...... 719/1449 

Gupta Sql base dvlp/sqlwin solo. 289/79 

Ibm C set++ cd/ 1st step .. 159/89 

IMSL math stat dos/win. 459/459 

M ks Lex xJy ace dos+w i n/os2 . 189/189 

Mks Toolkit dos+win/NT/os2 ... 189/189/189 

Ms Power fortran/comp upg.. 309/229 

Ms Visual basic win prof/std--- 379/124 

Ms Visual C++ prof/std.. 309/79 

Paradox5 win/comp upg .. . 339/199 

Powerbuilder desktop/dev kit .. 229/284 

Powermakcr/Powervtewcr ........... 164/84 

Powerpack dos/Reportsmith.. 104/99 

Q&E win/os2 ... 299/299 

Q&E Odbc pk win/os2 . 299/299 

SmalltalkV win/win32 ............. 249/849 

Statsgraphics ind/plus inti.. 749/1049 

Toolbook/Multimedia toolbook ..... 139/649 
Vconi winsource+sourcer/w.bios ..... 139/169 

Vb Assist/data Widgets. 114/114 

Watcom C32 cd/iortran32 . 1899/329 

Watcom Sql dos/win ..219/219 


DataComm 


3C5«ytp 5pk/2()pk .. 114/474/1699 

3C579 eisa/5pk . 229/989 

3CLinkblder UptlOht/fjnsll 12pt .... 339/399 

Eagle liP3210cisa/5pk . 159/729 

Eagle Nmsl/F. 1099 

Eagle Npe 400 print server .339 

Elite Ultra 16C/6pk/24pk . 119/649/2329 

Ibm TR 4/16 isa/5pk. ...... 399/1899 

Intel Etherxprss Flash/5pk/20pk , . 109/549/2099 

Ne2000T,/5 pk/20pk. 69/309/13 E9 

Mierodync htib 8 pon E Obt ... 279 

Xircom pocket Ethernet III .. . 269 

Fusion tOO/Siiemeier 100 . >,.. 1069/499 

Landesk virus protect74pk . 679/1999 

Netware console commander .. 269 

Novell/Netware .. call 

On-track data recov ntw/disk-mgrN. .. . 199/139 

Procomm + dos/wind ....99/124 

Pcxwarc win/5 user ............... 349/1579 

Reflection lwm/2win/4win ...... 329/245/329 

Sun Pc/Nfs base/lu./5u, . 69/239/1099 

Xtalk win/win+winfax .............. 99/124 


Add-on Boards 


AHA 1540/2742/2940. 199/309/309 

ATI Graphic pro turbo 4mb .599 

Diamond Stealth 64 2mb 120 hz . 344 

Digt pc4/pc8/pc4e w/cabl ... 339/419/439 

DPT pm2024/90-2122/90 .. 269/399 

Orchid Kelvin 2mb ... 199 


We carry 30,000 + 

Cali: 415-325-8088 
Fax:415-325-1081 

Serving clients worldwide since 19S4 
Prepayment • Visa/MC/Amex (2%) • 
i Sous parlous Franqais * Hablamos 
Pspanot * Parliamo Haliano * 


Micro Direct International 
220 California Ave #100 


Palo Alto, CA 94306 USA 

Prices fob USA. Prices sutijecl to 
change without notice. Products 
may he US versions. Call Tor 
RMA, RcslinkinM fees may apply. 
AJI trade marks property of (heir 
respective owners. 



APL OPTIMIZED 
FOR POWER MAC 

The latest implementation of 
APL for the Power Mac includes 
an object-based facility for pro¬ 
gramming the Mac user inter¬ 
face. It has also been reengi¬ 
neered to take advantage of the 
PowerPC processor, Micro- 
APL's (London, LLK.) APL 
Level II 3 object-oriented pro¬ 
gramming facility (£520) sim¬ 
plifies the programming inter¬ 
face for items such as windows, 
dialog boxes, and other user-in¬ 
terface objects. 

Micro A PL also offers Port- 
Asm for Macintosh L2 (from 
£500), IPs a source-level trans¬ 
lation tool that translates 680x0 
assembly language to PowerPC 
assembly language. Version 1.2 
offers improved code generation, 
optimization of Mac Toolbox 
calls, better support for the in¬ 
terface to Pascal and C, and sup- 
port for symbolic debugging with 
Apple’s ppcAsm PowerPC as¬ 
sembler. 

Phone; +44 71 922 8866; 
fax: +44 71 928 1006 , 

Circle 1473 on Inquiry Card. 

SALESFORCE AUTOMATION 

The Quote Master Personal Pro¬ 
ductivity Series is a range of 
sales solutions from Process Lo¬ 
gistics (Milton Keynes, U.K.), 
It uses the Remote Ware Com¬ 
munications Management Sys¬ 
tem and family of software tools 
to improve Lhe productivity and 
efficiency of remote personnel 
without sacrificing auditability 
and control. 

The heart of lhe series is lhe 
Quote Master automated quota¬ 
tion and bid system. To produce 
a quotation, you recall an item 
from the File. Quote Master en¬ 
ters it onto the quotation with its 
price, description, and VAT rate. 
You can apply discounts or sur¬ 
charges to an individual item, 
item groups, or the quote total. 
The system automatically calcu¬ 
lates and displays item exten¬ 
sions, discounts, subtotals, and 


the running total of the quota¬ 
tion. 

QuoteMaster (call for price) 
lets you design page layouts for 
printing quotations. Control and 
monitoring facilities let you re¬ 
call quotations to examine, mod¬ 
ify, or reprint at any time. Man¬ 
agers can track reasons for lost 
orders. 

Phone: +44 908 226226; 
fax: +44 908225533 . 

Circle 1476 on Inquiry Card. 

NEURAL-NETWORK-BASED 
OCR SOFTWARE 

Inovatic International's Easy¬ 
Reader includes a number of 
OCR products based on neural 
networks. There are stand-alone 
products on Mac, Windows, and 
Unix platforms, as well as an 
API toolkit for software devel¬ 
opers called the EasyReader 
OCR Kernel API (price on ap¬ 
plication). Available from Pres¬ 
tige Network f Bracknell, U.K.), 
the EasyReader products feature 
automatic recognition of all char¬ 
acters in any style, font, or size; 
background recognition; auto¬ 
matic page analysis with identi¬ 
fication of columns, images, and 
graphics; and an integrated editor 
with a spelling checker. 

With a scanner, EasyReader 
Classic t ,5 (£249) can reproduce 
paper documents into your fa¬ 
vorite word processor format. 
The program recognizes all fonts, 
styles, and sizes; works in 11 Eu¬ 
ropean languages; and supports 
major image fife formats and text 
output formats, EasyReader Elite 
2.0 (£495) includes all the fea¬ 
tures of EasyReader Classic 1.5 
plus a training mode, batch pro¬ 
cessing, and multiple zone tem¬ 
pi at mg. 

Phone: +44 344 303800; 
fax: +44 344 303801. 

Circle 1470 on Inquiry Card. 






















































Blasts from the Past 



s we approach our twentieth year of publishing 
BYTE, we’ll be looking back at highlights from two 
decades of covering the PC revolution. 






y 1991, a new 
generation of RISC chips 
will be doubling the 
performance of current 
implementations, and 
CISC will have to play 
catch-up again {probably 
in 1992) with the 68050 
and the 8&5S6/’ 

— Michael Slater and 
Jnhn Wharton, “Revenge 
of the CISCs" 


Before that could happen, 
along came local-bus tech¬ 
nologies like PCI ( Peripheral 
Component Interconnect). But 
you can’t call EISA a dog, ei¬ 
ther. According to Computer 
Intelligence InfoCorp [ La Jol¬ 
la, CA), there are about 4 mil¬ 
lion EISA machines out there. 


EISA arrived, and we heralded 
it as “the new 32-bit bus stan¬ 
dard." This enthusiasm was 
based on the technical details 
of the bus specification rather 
than on any hard 
test results. Hew¬ 
lett-Packard’s Vec- 
tra 486 was the 
first EISA system 
we could get our 
hands on: it used a 
preproduction 486 
CPU (which was 
brand new) and 
had no EISA add¬ 
in cards, because 
FJSA add-in cards 
weren't shipping, 

EISA was contro¬ 
versial, but it’s hard now to see 
why. It aimed to replace the 
ISA bus, yet EISA connectors 
could accommodate ISA cards 
(unlike IBM’s Micro Channel). 
IPs fast, up to 33 MBps. And it 
was developed by a reputable 
Gang of Nine that included 
Compaq, 
HP, NEC, 
and AST. A 
wait-and- 
see attitude 
that Brett 
EISA Connector Glass noted 

in his "Under the Hood'’ col¬ 
umn about the new bus was 
persistent, EISA has been a big 
hit in the tony turf of servers, 
hut PC makers never did adopt 
it for their low-cost desktops. 


A "cheap" 486, like ALR’s 
PowerFlex 40, sold for $4490. 

It was a 286 system with a 486 
on a plug-in board. That sounds 
pricey now, but you 
could also spend as 
much dough for a 
386: AST’s Premi- 
um/386C, for ex¬ 
ample, sold for 
$4395, and that was 
without a monitor 
or hard drive, 

OS/2's future as a 
mainstream oper¬ 
ating system looked 
so bright. Microsoft 
was about to re¬ 
lease Excel for 
OS/2 (we found it "substan¬ 
tially slower" than the Win¬ 
dows version in file loading 
and screen movement). And 
Bill Gates himself, in an ad for 
Digitalk’s Smalltalk/V PM, 
called OS/2 "a tremendously 
rich environment" 


“This is the first 1 truly portable 
and fully functional! machine 
that is as useful as the com¬ 


puter on your office desk," we 
wrote. It was a 10-pound, bat- 
te rv-po w ered, IB M - c o mpa ti - 
ble PC, and it came from Data 
General. The $2895 DG/One 
showed that a minicomputer 
maker could downsize and 
make a portable PC. But sub¬ 
sequent months showed they 
couldn’t sell it. 


Back in the days before PDAs, 
we called them pocket com¬ 
puters. The Psion Organiser 
was sort of like 
an electronic ad¬ 
dress book, sort 
of like a calcula¬ 
tor. For storage, 

Psion Organiser y[ used wr j te _ 

once PROM cartridges, called 
Datapaks, that plugged into the 
side of the machine and could 
hold 16 KB. or 300 phonebook 
entries. Mini applications also 
came on Datapaks. 




In the News 

A California start-up called 
Ferix introduced a novel 
thin-film magnetic printing 
technology, tt embedded 
the print head array 3n a 
flexible strip, which slid 
across a rotating drum and 
deposited a magnetic ifn- 
age. Ferix expected its tech¬ 
nology to cut sates of laser 
printers.... Kay pro an¬ 
nounced the New Kay pro 2. 
The $995 transportable 
came with WordStar and 
MBASIC.... Finding demand 
less than delirious, Apple 
cut the price of its new lie 
by $100 to $1195. 


What Was Hot, November 1984 


• Intel’s 286 

• Motorola's 68020 

• Software Publishing’s 
pfsrPIan spreadsheet 

■ Samoa Word III 

• HP's 150 touchscreen 
computer 

■ MuItimate and Leading 
Edge word processors 


* PC/FORTH 



The Fun and Games issue. Fnn 

and games didn’t mean Myst 
and Mortal Kombat. Il meant 
using a microcomputer to pro¬ 
gram a game of Reversi, solve 
SOMA cubes, write animated 



games in 8080 assembly lan¬ 
guage, design 
a spacecraft 
simulator, and 
play chess. 

We published 
code for a 


baseball simu- 


ReversJ 


laiion, but in 
all those lines of North Star 
BASIC is no accounting for a 
players’ strike. 


Steve Ciarcia used Intel's Sys¬ 
tem Design Kit to build a PC 
around the new 8086 chip. 
"Running up lo 8 MHz, the 
29,000-transistor 8086 is the 
fastest single-chip central pro¬ 
cessor currently available." For 
$780, you could buy die SDK- 
86 and build a 16-bit computer 
with 2 KB of RAM, 8 KB of 
ROM, serial and parallel I/O, 
and an eight-digit LCD, 


Price Quotes: November 1979 

Commodore PET 16N 
computer... $995 

Dual floppy drive for the 
PET16N .....$1295 

11-MB 3-ineh Winchester 
drive, from International 
Memories... $1775 

Microsoft BASIC interpreter 
for the 8086, from Seattle 
Computer Products. $350 

Subscription to BYTE..US 


NOVEMBER 1994 BYTE ST 











































Sellers fm 




O' 




00 




IA 


O 


O 


00 


CA-Clipper 5.2 for DOS 

by Computer Associates 

The CA-CIipper Applies Lion Development 
System includes a high -performance com¬ 
piler, an efficient linker, and a flexible 
preprocessor to support a robust lan¬ 
guage! And you also get an editor, debug 
ger and make utility to round out the 
complete package. Professional develop¬ 
ers, CA-CIipper 5.2 has everything you 
need for developing PC- and LAN-based applications. 

List: $795 Ours: $499 F AXcetem#: 5400 0001 
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RoboHELP 2.6 

by Blue Sky- Software 

RoboHELP 2.6. Ihc ultimate Help 
Authoring Tool for Windows & Windows 
NT, offers full document to Help system 
conversion and vice versa. Turns both 
Microsoft Word 6.0 A Word 2.0 for 
Windows Into fully functional hypertext 
authoring systems capable of producing 



ft J/frlHM* 

^ Help Authoring Tool 


Windows Help files as easily as plain text. Just fill In the actual 
Help text when prompted. RoboHELP takes rare of generating 
Lhe RTF, HPJ and H ttles. Lfnk tester allows yuu La simulate 
your design before you compile. Full support of all features in 
the Windows Help Engine, such as macros, secondary windows, 
and multiple hotspot graphics. Includes Help Compilers. 

List: $499 thus: $439 FA X ( v*rw #: 2602-0005 
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c-tree Plus'* 

by FairCom 

DOS • WINDOWS • NT • UNIX • OS/2 ♦ 

SUN • RS6000 • IIP9000 • MAC • QNX • 

BANYAN * SCO. This well known, highly 
portable data management package has 
become established as the tool of choice lor 
commercial development. Offering unprece¬ 
dented data control, choose from direct low 

level access, ISAM level, or SQL access with the Fair Corn Server. 
Single User, Multiuser, or optional Clienl/Server, ANSI 
Standard, Full Source. No Royalties. 

List: $595 Ours: $495 FA Xcetem#: 1381-0004 

Call Programmers Paradise' Italia For special pricing in Europe. 


FAincotvr 

since 1979 
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Doc-To-Help 

by WexTech Systems 




4 


I- 


7 . 


Create both commercial quality documenta¬ 
tion and Windows on-line Help from a single 
source. The a ward-winning documentation 
and help authoring tool works with both 
Word for Windows 2.x and 6.0a, Supports 
ail Windows 3.1 Help features. New 
Hyperfonnance Tools ' include a help naviga¬ 
tor. a help system sel-up wizard, drag A drop context-sensitive 
help creation for Visual Basic, 256-color bitmap support and 
watermarks. Includes interactive Help window editor, interac¬ 
tive Help macro editor & support for segmented hypergraphics. 

Lfst: $295 Ours: $249 FAXwtera #: 1000-1901 
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RODUCT OF THE MONTH 


Lahey Fortran 90 

by I^ahey Computer Systems 


Fortran 90 


P 18 “ 


Never buy another FORTRAN 77. LF90 is 
the fastesl executing Fortran 77 or 90 
language system on a Pentium Full 90 
Implementation—run 77 programs and 
take advantage of new 90 features: array 
expressions, data types, new control fea- ! 
ftires, better array handling, new intrinsic functions, modules, 
procedures. eU\ 4GB capacity and 32-bit design are Ideal lor 
downsizing. Include© Phar Lap DOS-Extender, editor, debug 
ger/pmffier. make, librarian, linker, and video graphics. 

List: $895 Ours: $849 FAX,,lira #: 1476 0005 


& 


Network C Library 

by Automation Software 
Consultants, Inc. 


List: $395 


The most comprehensive library available foi 
NetWare software development, supporting 
all versions of advanced NetWare. Over 45C 
C functions: Include any features from the 
NetWare command line utilities and menu 
utilities in your C or BASIC programs foi 
Windows or DOS. No licensing hassles. 
C library source code available. 

Ours: $380 FAXrrh™ #: 1004-9201 


keyCWNWJ 



List: $249 


Controls for Btrieve 

by Smithware* Inc. 

Conlrols for Btrieve is a set of VBX controls 
linking Visual Basic with the Btrieve 
database engine. IPs the easiest, fastest 
way to develop using Btrieve data in Visual 
Basic, Includes everything you need: 
WBTRCALL.DLL. DDF Builder for Windows, 
and The [Bustrated Guide tn Btrieve , 

Ours: $199 FAXcmm #: 2743-0003 


Visual Developer's Suite Deal 

by VisuaiTooIs. Inc. 




II 


Announc ing Ihc Visual Developer s Suite Dea 
from VisiiiilTools. Inc. Get five (full product 
Industry leading development tools tc 
enhance your development efforts. Formule 
One, First Impression, ImageStream, Visua 
Writer and Visual Speller all for one low price 
This Visual Developer's Suite will save you time, money anc 
resources whether you're developing in Visual Basic, C, C++ 
dBASE, PowerBuilder or any oilier Windows-based developmem 
environment Lhat supports VBX or DLL Interface options with 
header files and libraries for MFC and C++, 


List: $299 


Ours: $275 


FAKcmm #: 1012 3604 
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VERSIONS" 1.1 

by StarBase Corporation 


Good news. Windows developers! Version 
control Just got faster and easier. 
VERSIONS 1.1 has it all: easy-to-use 
project metaphor, automated "smart" 
suggestions for file check-in/check-out. 
quickly handles all files —even Windows' 
binaries, ASCII file diffing and deltas, 
hassle-free reports, use DOS command- 
line for batch ops. Fully network compat¬ 
ible—even runs under Windows NT! 


List: $279 
Comp. Upgrade List: $279 
FAXtffrm#: 1011-6601 



Multi-Edit Professional 

by American Cybernetics 


Richly featured, completely reconfig- 
urable and extremely easy to use. 
Multi-Edit will increase your productiv¬ 
ity. right out of the box! It contains all 
the sophisticated features you*d expect 
in a high-end professional editor, 
plus... new to version 7.0: fully inter¬ 
active file compare; Windows clipboard 



interface; session manager (save/restore everything from previ¬ 
ous session), much more! Free demo disk available. 

List: $199 Ours: $139 


FAXmow#: 1846-0001 
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ObjectView Desktop 

by KnowledgeWare 


ObjectView Desktop is a powerful. 
Windows-based visual development tool 
for building rugged, high performance 
Client/Server applications. Tests prove 
ObjectView is easier to use and builds 
faster, more efficient applications than the 
competition. ObjectView Desktop includes 



Visual Slick Edit 

by MicroEdge Inc. 


a free Gupta SQLBase, accesses over 75 databases including 
dBASE. FoxPro, Btrieve. Paradox and more through ODBC and 
Q+E, and also includes native drivers for SQL databases such 
as Sybase and Oracle at no additional cast. A great value! 

List: $199 Ours: $189 FAXa-tcm #: 0001-4801 


List: $295 


Visual Slick Edit is a revolutionary program¬ 
mer’s editor with a built-in dialog editor and 
typeless object-oriented C-style macro lan¬ 
guage. Compile and load new macro modules 
instantly while editing and/or running 
/y. the dialog box you are creating. 
^ Generate macro source with macro 
recorder that supports dialog boxes. 
No risk 30 day trial. 

Ours: $147 FAXmeru #: 1997-0002 
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NEW 


MONTH 


WinMAKER Pro 6.0 

by Blue Sky Software 


WinWidgets 3.0 

by Lifeboat Publishing 


WinMAKER Pro 6.0. Prototyper & 
C/C++ Code Generator for Windows. 
& Windows NT, is as easy-to-use as 
Visual Basic—and it provides you 
with industrial strength C/C++ 
code. Visually design your applica¬ 
tion & attach functionality to any object without writing a single 
line of code. QuickRun lets you edit & test your application 
before compiling. Included SIMs generate ANSI C. MFC C++. 
OWL C++ code and more. WinMAKER Pro preseives user code 
100% upon code-regeneration. Full Multimedia support. 

List: $995 Ours: S895 FA Xccttra #: 2602-0003 


WinWidgets simplifies the task of 
creating Windows programs by 
incorporating pre-built objects 
into your design. This one pack 
age provides support for standard 


11V 191) 
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Interface elements along with a variety of high level "must have" 
objects such as spreadsheets, grids and tab controls. 
WinWidgets is available in VBX and DLL form for Visual Basic, 
Visual C++ and other popular compilers. In both 16 bit and 
32-bit environments. 


WinWidgets/VBX List: $199 

WinWidgets++ List: $299 

WinWidgets 32 List: $399 

FAXccttra #: 2089-0023 


Ours: $149 
Ours: $249 
Ours: $349 


Watcom ,w SQL Network 
Server for Windows 

by Watcom 



Watcom SQL Network Server for 
Windows is a non-dedicated multi-user 
Client/Server SQL database server sup¬ 
porting concurrent Windows. DOS and 
OS/2 clients in popular workgroup envi¬ 
ronments such as Windows for 
Workgroups, LANtastic and Personal NetWare. Watcom SQL 
advanced features include ODBC Level 2 drivers, bi-directional 
scrollable cursors, referential integrity, row-level locking, sym¬ 
metric multithreading of requests plus on-line backup. 

6-User List: $795 Ours: $599 

FAXiCtcm #: 1683-0013 



To order call: 800-445-7899 

Corporate Developer Division: 800 441-1511 
FAX: 908 389-9227 
International: 908 389-9228 
Customer Service: 908 389-9229 
Programmer's Paradise Deutschland: 

Tel.: 08121/79073 
FAX: 08121/76566 
Programmer's Paradise Italia: 
Tel.: 39-2-967-00409 
FAX: 39-2-967-02855 
For more information on the 
m products featured on these pages call 
FAXiW*: (908) 389-8173 
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• Prices subject to change without notice. 

► Call for shipping charges/return policies. 
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1163 Shrewsbury Avenue 
Shrewsbury, NJ 07702-4321 



































Growing Your Software 
business can be PUzzling... 


Piracy Protection 


Pre-Sales 

Evaluations 


Version 

Updates 


Complex 

Licensing 

Schemes 


Software 

Rental 


Watch the Pieces Come Together. 



Introducing the ON Sutton™ for Your Software 



DS1420 ID Button™: 

A 64-bit serial number provides 
the basis for security. 



DS1422 UniqueWare 
Button ,u : 

1K bit of memory separated into 
four, one-time-write pages. 



DS1425 Multi Button 111 : 

2K bits of nonvolatile RAM can 
protect multiple applications. 



DS1427 Time Button™: 

4K bits of RAM, along with a 
tamper-proof real time dock. 


Now you can protect your software by controlling the 
right to use. Buttons are microchips packaged in 
coin-shaped, stainless steel cans that contain critical 
information to make your software run. Look what 
Buttons can do for you; 

♦ Enable execution control even after you have 
distributed your software to customers 

♦ Coordinate a variety of license types, including 
metered licenses 

4 Maintain the same security scheme across all 
platforms 

♦ Eliminate the need for demonstration versions of 
your software 

♦ Operate seamlessly with most license server 
software products 

Buttons tie together the 
pieces of your business puzzle. 

DALLAS 

SEMICONDUCTOR 




Buttons 
work with 


DOS 
Windows 
Windows NT 
OS/2 ♦ SCO UNIX 
QNX ♦ VMS ♦ AIX 
Sun 0/S ♦ Solaris 
UnixWare ♦ Vines 
AT&T SVR4 
NetWare 


about 
Button-ready 
PC’s. 




4401 South Beltwood Parkway 4 Dallas, Texas 75244-3292 4 Tel: 214-450-0448 4 Fax:214-450-3869 
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Books & CD-ROMs 


The Joy of the Internet 


CRAIG NOVA 

A s far as I’m concerned, there has always been a certain amount of illusion 
involved in thinking that a guide can solve all your problems. This illusion 
is great enough with, say, a guide to sex, but when it comes to something really 
complicated, like the Internet, it is almost complete. As far as the Internet is 
concerned (and sex, too, 1 guess), no book is going to compensate for some long, 
hot, sweaty hours coming to grips with actual experience. However, a good 
guide, like some of those mentioned below, can certainly give you a few new ideas. 
There were times during my Internet explorations, I must admit, when this left me 
contemplating the details of some extremely peculiar embraces. 

Also, I'd like to say that it is unfair to compare some of these guides against oth¬ 
ers. Some are meant to be concise; others have a larger scale. Somedmes, the sheer 
bulk of information tends to make one guide more successful than another. 

Methodology should be mentioned here, loo. 1 went about trying to evaluate 
these guides by (I) making a pile of lhem and (2) gening on-line and trying to fig¬ 
ure out how, say, to use gopher. When I ran up against a problem (which was al¬ 
most instantly), I (3) started going through the pile until I found the answer. 
You do not have to be a rocket scientist (or a computer programmer) to decide that 
the guide that gave the most answers with the least amount of Looking for them 
is the superior one. Also, speaking of methodology, simple reference compilations 
(e.g„ The Internet Yellow Pages) are included in a separate category. 

The guides are arranged in increasing order of value. 

Least useful was Internet: Getting Started ♦ The difficulties here are language, 
lack of organization, confusion as to whom this guide is for, and lack of vision 
(which comes, I guess, from the committee of authors/editors). The language 
here is so bureaucratic as to seem like guidelines for disposing of a particularly 
rare variety of toxic waste. What information that does exist in the first couple of 
hundred pages is unconnected to any particular task, and the language in which 
it is given does not tend to invite curiosity as to the correlatives in a guide to sex. 

For instance, there are 205 pages of prose like the following before you learn 
anything about what you can actually do with the Internet “When using an RFC 
as a reference for a protocol specification, it is important to verify that you have 
the most recent RFC on that protocol. The RFC titled IAB Official Protocol 
Standards, currently RFC 13600 (but often updated with a new RFC number 
under the same title), is the reference for determining the correct RFC to refer to 
for current specification of each protocol," Well, if you don’t know how to send 
E-mail yet, just what are you going to make of that? When Internet: Getting 
Started comes to practical information, there is a page and a half, for instance, on 
WAIS ( Wide Area Information Service) and a note to contact Thinking Ma¬ 
chines if you want more information. Really. 

A DOS User’s Guide to the Internet is a step up on the food chain, but not a 
large one. The difference between it and Internet: Getting Started is the same as 
that between a spotted newt and a fish egg. Essentially, the guide is limited by giv¬ 
ing information only about E-mail, Netnews, and ftp by E-mail and uucp soft¬ 
ware, Frankly, this is a very slender part of what the Internet can do, and uucp 
seems awkward to learn for such a small access. There is nothing about WWW 
(World Wide Web), archie, veronica, or other search utilities. Surely, a DOS 
user might want to know about some of these. 

Hands-On Internet Guide is better. It gets 
you to do something 




LEARN TO MORPH 

MORPHOLOGY 101 FOR WINDOWS Aildover 

Advanced Technologies, 239 Littleton Rd. p Suite 2A, 
Westford, MA 01886, (508) 302-1302, $39.95 

F ew CD-ROMs classify as bargains, but 
at $40, Morphology 101 for Windows is 
an exception. This is a good starter kit for 
anyone with the itch to morph, which is the 
fluid transformation of one static image into 
another. Morphology 101 provides both a ni¬ 
ton ai lo gel you started and North Coast Soft¬ 
ware’s PhotoMorph Lite program, a stripped- 
down version of its popular PhotoMorph. You 
also get 75 morphing samples and several 
hundred static images, all royalty-free. But 
wait, there’s more! You can use the bundled 
Matinee program from Access Softek to turn 
the morphs you create into custom screen 
savers. All that's missing are the Ginsu 
knives. 

The CD is complete, but it’s not perfect. 
The user interface is minimalist, with no direct 
link from one component to another. To run 
PhotoMorph Lite while reading the tutorial, 
for example, you must load each of them sep¬ 
arately and toggle back and forth via Win¬ 
dows. 

Although the “How the Pros Morph" tuto¬ 
rial is interactive as advertised, its imple¬ 
mentation is crude by today’s multimedia 
standards. It is simply a Windows Write file 
with live embedded morphing examples. 
There are no hypertext links from, say, the 
table of contents to the corresponding sec¬ 
tion of text. 

The content, however, is good. The text 
has the voice of experience, and the organi¬ 
zation is done logically. The morphing ex¬ 
amples are well chosen, too. Andover Ad¬ 
vanced Technologies should pay greater 
attention to the quality of the writing in the 
next release, however. In some cases, the 
wording was awkward enough to obscure the 
meaning. 

PhotoMorph Lite provides only the bare 
minimum of morphing features. In fact, you 
will get more out of the tutorial if you have the 
full-blown version of the program. Nonethe¬ 
less, Morphology 101 will get you morphing 
in fairly short order. It is a good value and a 
lot of fun as well. 

—Michael Nadeau 


NOVF.MRFR 1994 li V T E 61 











Books & CD-ROMs 



Peabody Here... 
With The 
Fax-On-Deman 
System That 
Wont Set You 
“Way Back.” 


As a recognized authority in the fields of technology 
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■ U.S. Patent holder for same 
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■ Fox from any Windows program 
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* Credit Card charge per fax 
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Wheaton, Illinois 60187 
800/689-8898 
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S.M.AflT Devetoper 
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Your PC goes Mac !! 


Macintosh HD floppy disks 

MacDisk® 

reads, writes and formate Macintosh 
1,44 MB floppy disks* 

Under Windows, file exchanges between Word, 
Excel, PageMaker, XPress* and olher sibling 
applications, without any hardware modification* 



Macintosh SyQuest cartridges 

MacSQ® 

Reads/writes 44/88 MB Macintosh 
SyQuest cartridges. 

Transfer of scan files, colour separations. 

Under Windows, supports ASPf-compa(ible 
adapters, and under DOS low-cost adapters and 
parallel port solutions (Puma, etc,). 



Even bigger Mac SCSI disks 



Logiciels & Services DU HEM 
21, rue La Bruvere - F-75G09 PARIS (France) 
m (+33 1 ) 49 7004 55/Fax (+33 1 ) 49 70 04 56 
Free leaflet and demo disk. Offer good until supply lasts* 
MacDisk 125 $, MacSQ 200 $, MacScuzzy &45 $ 


Dealers & Distributors Welcome 
Ask for our very special conditions 


with the Internet very quickly, and it also has the advantage of be¬ 
ing arranged as a series of lessons. However, it does have a fault 
common to a lot of Internet books, which is that it seems to im¬ 
ply that the commands it lists here are the ones that are universal, 
when in fact, depending on your software or how you are hooked 
up to the Internet, your experience might be entirely different 
(as mine has been many times). However, Hands-On Internet 
Guide is particularly good w ith rules for Usenet, and it is good, 
loo, with telnet and ftp. 

The Instant Internet Guide is distinguished by being concise. 
In fact, it is something like a short guide to DOS commands. If it 
suffers from anything, it is a lack of scale. But, in many ways, its 
precision is a strength, and it has a no-nonsense approach that, 
when you are having a problem, comes in handy. What is here is 
good, solid information, arranged with an eye toward the practi¬ 
cal Still it is short, and you will be left with some unanswered 
questions if you rely on this book alone. 

At this point in ranking these books, we are entering a realm 
where it is a little harder to put one guide ahead of another* The 
last four are all competent and useful, and they are written in a 
clear, easily understandable manner. At this point, judging these 
competent guides is extremely subjective, because one proce¬ 
dure, correctly described in different guides, will seem more 
clear in one than another. This, I am afraid, is a matter of tone, or 
of the authors putting themselves in the shoes of someone who 
knows nothing and wants to leam fast. 

There isn’t much one can say against The Whole Internet. It is 
dearly written. It is precise, and it has a vision of how to use the 
Internet. This is another way of saying that this book was written 
by someone for whom the Internet makes perfect sense. This 
may seem like a small point, but in fact it is a very large one. 
This vision is what gives this book its authority. Recommended. 

Everybody’s Guide to the Internet is also good* it has a lively 
history of the Internet (and having read many of these before 
looking at this one, I want to point out that this is saying some¬ 
thing). Also, the book has a very definite idea of the practical, and 
it shows up in such details as a section called "Seven Unix Com¬ 
mands You Can’t Live Without,” 

It also is unafraid to admit that things wall go wrong, as, of 
course, they do. Many Internet guides take the attitude that if 
you just follow the easy directions, you can’t make a mistake. 
Well, let me tell you, you can make a lot of mistakes. If you be¬ 
lieve a guide that implies otherwise, you have been sold a bill of 
goods, particularly since, under these circumstances, you will 
spend a lot of time wondering what is wrong with you, rather 
than what is wrong with the guide. Finally, this book lists a num¬ 
ber of tel net and ftp sites. As such, it gives proof to the .saying 
that god is in the details. Recommended. 

Finding It on the Internet is distinguished by its tone, its or¬ 
ganization, and its ability to convey, in a friendly and clear man¬ 
ner, how one can go about learning about the Internet. The truth 
is that a good guide needs, ah, a bedside manner. (“I understand* 
Sure. Here. Gel comfortablc. ,,, ) This is a long way around of say¬ 
ing that this guide (which confronts the basics: gopher. E-mail, 
archie, veronica, ftp) has a way of being empathetic with what 
it is like to be skiing in front of a monitor, sweating bullets, and 
using the escape character to no effect at all 

The following is a commonsense comment, typical of those that 
occur throughout Finding It on the Internet, many times in a 
"Hint" section. "Don’t be alarmed if a Gopher search doesn’t 
come off as planned. Network usage may be heavy or a node on 
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Long live the mouse! 



But the general input and 
control device of the future 
must have more to offer 
than three buttons: 

More buttons, freely assignable. 

Senses enough to read and size 
graphics. To digitize anywhere in 
WINDOWS, even where digitizer tablets 
are not wanted, in Corel DRAW! and 


AutoSketch for instance. Senses to 
support menu templates 
everywhere and to navigate 
you safely through large 
spreadsheets. Everything 
the mouse had done plus 
more than all graphics tablets 
can do. Without any fuss. This is 
the future. It's here now. 
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D rawing on the expertise of a panel of indus¬ 
try insiders, this complete consumer's guide 
rates, ranks, and provides extensive reviews 
of nearly a thousand CD-ROMs based on con¬ 
tent, visuals, interface, and multimedia elements. 
Each review also features screen captures—so 
you can see for yourself exactly how the product 
looks before you buy. 

In addition, this up-to-the-minute guide brings 
you a complete appendix of the overall best-and- 
worst discs and a bundled demo CD-ROM featur¬ 
ing top-rated and bestselling CD-ROM titles. 

Don't buy another CD-ROM without CD-ROMs 
Rated. Because picking the right CD-ROM 
should depend on smarts, not luck. 

0-07-912052-0 $19.95 
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On CompuServe: GO MH 

On the Internet: 
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INTERNET: GETTING STARTED 
April Marine et al. 

PTR Prentice-Hall 
ISDN 0-13-289596-X 
$28 

A DOS USER’S GUIDE TO THE INTERNET 
James Gardner 
PTR Prentice-Hall 
ISDN 0-13-106873-3 
$34.95 

HANDS-ON INTERNET GUIDE 
David Sachs and Henry Stair 
PTR Prentice-Hall 
ISDN 0-13-056392-7 
$29.95 


EVERYBODY’S GUIDE TO THE INTERNET 
Adam Gaffin 
MIT Press 

ISDN 0262-57105-6 
$14.95 

FJNOING IT ON THE INTERNET 
Paul Gilster 
John Wiley & Sons 
ISDN 0-471-03857-1 
$19.95 

THE INTERNET COMPLETE REFERENCE 
Hariey Hahn and Rick Stout 
Osbonte/McGraw-Hill 
ISDN 0-07-881980-6 
$29.95 




THE INSTANT INTERNET GUIDE 
Brent Heslop and David Angell 
Addison-Wesley 
ISDN 0-201-62707-8 
$14.95 

THE WHOLE INTERNET 
EdKrol 

O'Reilly and Associ¬ 
ates 

ISDN 1-56592-063-5 
$24.95 




THE INTERNET YELLOW PAGES 
Harley Hahn and Rick Stout 
Osbome/McGraw-Hill 
ISDN 0-07-882023-5 
$27.95 

INTERNET: MAILING LISTS 
Edward T. L Hardie and Vivian Neou, eds. 
PTR Prentice-Hall 
ISDN 0-13- 
289661-3 
$29 



the net may fail; if that occurs. Gopher may simply 
leave you hanging. The best advice in such circumstances is to 


wait and try again, when usage is less heavy.” Highly recom¬ 
mended. 


My favorite is The Internet Complete Reference. This guide has 
those things I was looking for right from the beginning: scale 
(818 pages of solid, down-to-earth information), clarity, and 
good examples. It admits that things will go wrong, has a definite 
idea of just who the audience for this book is, and has a voice you 
can trust. For instance, one day I downloaded a .tar file. Other 
guides didn’t even have it listed in the index (aside from The In¬ 
stant Internet Guide , which gets points for it, although the de¬ 
scription was a little brief), but The Internet Complete Refer¬ 
ence didn’t let me down. This was typical of my experience. If 
you're going to buy only one guide to the Internet, this is it. 

Finally, The Internet Yellow Pages and Internet: Mailing Lists 
are quite useful, if not essential. Of the two, I like The Internet Yel¬ 
low Pages belter, if only because the format is so readable and the 
book is well organized (in a domain, hierarchy kind of way). It is 
also one of the few telephone books, or telephone book-like 
books, I have actually sat down and started reading, saying out 
loud, “I’ll be damned. I didn't know you could get a list of E-mail 
addresses for Ukrainian businesses.” It has other information, 
too, I might add, that is closer to home. 

Internet: Mailing Lists seems to be a little more high-minded, 
if not more academic, than The Internet Yellow Pages. One of its 
difficulties is that it is organized by mailing-list address, most of 
which make little, if any, sense. Perhaps a listing by subject 
would be more useful. There is an index, and a good one, al¬ 
though finding information here is a little harder than in The In¬ 
ternet Yellow Pages. Still, it is authoritative, comprehensive, and 
simply filled with information. ■ 


Craig Nova is the author of eight novels and the recipient of many awards 
and prizes, including an Award in Literature from the American Academy 
and Institute of Arts and Letters. You can reach him on the Internet at 
sextans@delphi.com or on BIX c/o "editors. ” 
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PCMCIA: Past, Present, and Promise 



JOHN BRYAN 


ithout a doubt, the 
term PCMCIA is 
one of the most 
widely misunder¬ 


stood acronyms in the computer in¬ 
dustry today. The usual quip is that 
it stands for “people can’t remember 
computer-industry acronyms,” but in 
reality it stands for Personal Computer 
Memory Card International Associa¬ 
tion, the group responsible for setting 
the standards for the cards so many 
of us refer to as PCMCIA devices. The 
correct name for the technology—for 
right now, at least—is PC Card. 

But further points of confusion exist. 

The standards aren’t just for personal 
computers; they apply to many other 
devices as well. The standards support 
not only flash memory, RAM, and ROM, 
but also such devices as modems and 
fax modems, LAN adapters, cellular 
communications, and rotating and sol¬ 
id-state storage. As you read this, the 
association is working to effect changes 
in both the technology and the prod¬ 
ucts that are referred to as PCMCIA 
devices, including a change in the name 
of the standard itself. 

Originally conceived and developed 
to provide memory for the Poquct com¬ 
puter, PCMCIA was the brainchild of 
Neil Chandra of Poquet (which is now 
a division of Fujitsu), who brought to¬ 
gether diverse industry interests to forge 

a specification that provides plug-in access to memory resources 
that are external to a given platform. Chandra sat on the board of 
directors of the association for many years and is still actively in¬ 
volved in the development of standards. 

In short, PCMCIA has grown to encompass much more than 
access to a memory card. And therein lie the problems. Because 
PCMCIA is used to access so many types of devices, each with 
its own electrical and logical interface and timing considera¬ 
tions. conflicts frequently arise among cards, platforms, operat¬ 
ing systems, applications, and driver software. 


PCMCIA may 
make dynamic 
resource 
management 
a reality 


Although not sanctioned by an official standards 
body such as the IEEE or ANSI, the PCMCIA speci¬ 
fications nonetheless provide a series of recommend¬ 
ed guidelines for the physical specification of cards; the 
physical and electrical specification of sockets; and 
the interaction among platforms, system software, and 
cards. Because so many firms are actively involved in 
the PCMCIA (the group has between 450 and 500 
member companies), its guidelines carry the weight 
of a standard. 

The PCMCIA group defines three types of cards 
and sockets for device support. All the cards have the same length 
and width (85.6 by 54 mm, roughly the size of a credit card), 
and each plugs into the same 68-pin connector. But differences ex¬ 
ist in the thickness of the cards, and, correspondingly, the size of 
the socket openings. 

A Type I card can be up to 3.3 mm thick. This form factor is 
used primarily for RAM and ROM cards, on which all the ICs are 
surface-mounted so that they are nearly flush with the printed 
circuit board itself. A Type II card can be up to 5.5 mm thick; it 
is into this category that most modem and fax modem cards. 


NOVEMBER 1994 BYTE ©5 


MARK FISHER © 1994 













Feature 


LAN adapters, and other types of purely 
electronic devices fall. Connectors, gen¬ 
erally the RJ’l l phone jacks used for mo¬ 
dems and 1 OBase-T, are usually attached 
via a flexible connector on the end of the 
card facing away from Lhe bus interface. 
Finally, Type III cards, which can be up to 
10.5 mm thick, are used mostly for rotating 
storage and other specialized products. 

Socket sizes are also classified by type. 
Type I sockets support only Type I cards. 
Type TI sockets support Type 1 and II 
cards, and Type III sockets support all 


three card thicknesses. Many of today’s 
better portable systems come with two 
Type II sockets positioned in a piggyback 
fashion, so the system can use two Type i 
cards, a Type l and a Type H card, two 
Type II cards, or a single Type III card 
Type specifications refer mainly to the 
dimensions of the hardware; users also 
must contend with release specifications, 
which have implications for both hard¬ 
ware and software and are not related 
specifically to a type of card. PCMCIA 
release l .0 cards, the first-generation prod¬ 


ucts, were for memory only and did not 
support I/O operations. PCMCIA release 
2.x introduced I/O capabilities into the 
standard, but it didn’t modify the hard¬ 
ware in any visible way. Release LG cards 
work in release 2.x sockets, but the reverse 
is not true. Fortunately, most systems on 
the market today include a release 2.x 
socket. The current release is 2.1. 

PCMCIA releases also govern Card and 
Socket Services, the software elements 
that determine how the cards themselves 
operate. Socket Services is a set of BIOS- 


PCMCIA Players and Products 


lAf ilh the PCMCIA group now some 
WW 450 to 500 members strong, it is 
impossible in this limited space to men¬ 
tion even a significant percentage of the 
participants who are making a contri¬ 
bution to improving the PC Card stan¬ 
dard. But a number of products and 
companies stand out, and they deserve 
special mention. 

One of the more important aspects of 
the new vistas available to PCMCIA is 
lhe move to desktop computers and oth¬ 
er digital devices. At this point, only a 
few desktop vendors offer card slots as 
a standard on their systems, and a few 
more offer it as an option. IBM has the 
PS/2 E (the company’s so-called green 
machine), which has four slots, and 
NCR has a system with two slots in front 
and two in back. 

But if your desktop system doesn’t 
have a slot, and a new computer isn’t 
in your budget, don't despair. CNF 
(Morgan Hill, CA) and SCM Mi¬ 
crosystems (Los Gatos, CA) provide 
desktop access to PCMOA with their 
reader/writer products. Both vendors 
provide ISA-compatible (SCM also 
ofers PCI-compatible (Peripheral Com¬ 
ponent Interconnect]) cards that support 
a 314-inch Type III sIoL mounted on 
the drive bay (front access) and a card 
slot mounted directly on the ISA card 
itself (rear access). Over the next year or 
two, expect to see this arrangement as a 
standard feature of desktop PCs, Many 
will probably be produced by one of 
these two vendors as an OEM, 

In fact, SCM has just released a prod¬ 
uct that features a Type III slot and a 
314-inch floppy drive in the same unit. 
Jack Peterson, director of marketing at 
SCM, says that “the manufacturer has 


to provide the floppy drive anyway. If 
they can add PCMCIA capability for 
$20 to $30, there is real value added for 
the customer.” 

Very few, if any, system vendors 
write their own Card and Socket Ser¬ 
vices software, which is essentially an 
extension of the system BIOS. Like 
BIOS, it is frequently written by a third 
party, with collaboration from — and 
modifications made by — the host-plat- 
form vendor. Award, Phoenix, System¬ 
Soft, and Ventura Microsystems are 
among the companies that provide this 
vital link between PC Cards and host 
platforms, SystemSoft currently has the 
lion’s share of Lhe market, providing 
software for Acer, AST, AT&T, Com¬ 
paq, Dell, Gateway, Hewlett-Packard, 
NEC, NCR, and others. 

On the card side, SyQuest (Fremont, 
CA), the removable hard disk compa¬ 
ny, has a 1.8-inch product that fits in a 
Type III slot. Each formatted cartridge 
(l .97 inches wide by 2.03 inches long by 
0.193 inches high) will hold 80 MB of 
native (uncompressed) data. This unit 
offers all the benefits of a hard drive 
(5400 rpin, 16-milIisecond seek lime, 
and 1.3-MBps sustained data transfer 
rale) coupled with Lhe cost savings of a 
removable drive. 

The price of this unit is expected 
to be under $500, with additional car¬ 
tridges priced at or just under $1 per 
MB, Chandran Cheriyan, product mar¬ 
keting manager for SyQuest’s L8-inch 
product line, says that “this puts the 
break-even cost point between the 
second and third cartridge, compared 
to adding equivalent storage capacity 
in a noncartridge Winchester. And we 
plan to increase the capacity of our 


cartridges.” 

High-speed communications has also 
come to PCMCIA. In June, Microcom 
(Norwood, M A) began shipping a 28.8- 
FCbps fax modem in the PC Card form 
factor. Suggested retail price of the unit, 
called the TravelCard Fast 28.8, is 
$599—not inexpensive, but reasonable 
when you consider that two systems can 
share it. In addition, its high data trans¬ 
fer rate should significantly reduce 
phone-line charges* The TravelCard Fast 
28.8 overcomes a Windows data trans¬ 
fer rate bottleneck by using Microcom’s 
APT (Advanced Parallel Technology) 
software, which, as the name indicates, 
enables a modem to operate as a paral¬ 
lel device. 

Dave Lawrence, president of Ventu¬ 
ra Microsystems and a firm believer in 
the standard, thinks the PC Card stan¬ 
dard is at the stage where developers 
are beginning to understand both the 
technology and the scope of Lhe mar¬ 
ket. “The biggest problem they (mem¬ 
bers of the PCMCIA group] have today 
is people with existing products who 
are breaking lhe rules,” he says. “The 
great thing about PCMCIA is that the 
technology, except for the dynamic in¬ 
sertion pari, is not new. It’s basically 
just a question of putting standard de¬ 
vices in smaller form factors.” 

Steve Mag id son of the PCMCIA 
group sums up Lhe situation pretty well: 
“An awful lot of the credit goes to the 
vendors themselves, who have taken it 
upon themselves to ensure that their 
products work together. With as many 
different interests represented as there 
arc in this organization, it is somewhat 
amazing that we have accomplished 
anything at all.” 
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level drivers that handle the physical op¬ 
eration of the sockets. PCMCIA is a bridge 
bus technology, which means that it can 
be run from any of a platform’s I/O buses. 
In the PC world, this is most often the ISA 
bus, but PCI (Peripheral Component In¬ 
terconnect), SB us, and NuBus implemen¬ 
tations also exist. 

While the PCMCIA standard is plat¬ 
form independent. Socket Services is plat¬ 
form specific. It determines the number 
of sockets available, not dies the hardware 
drivers when cards are inserted or re¬ 
moved, makes cards accessible to system 
software drivers, and handles several oth¬ 
er functions. But although the Socket Ser¬ 
vices software is platform-specific, very 
few vendors write the requisite code en¬ 
tirely on their own. Most rely on a third 
party to supply some of the software, as 
well as the other half of the PCMCIA soft¬ 
ware equation: Card Services, 

Besides providing access to cards and 
sockets, Card Services coordinates system 
interrupts and memory activities; it also 
handles power management tasks. When 
correctly implemented. Curd Services pre¬ 
vents direct interaction between a card’s 
drivers and the system or system services. 
Card Services software is specific to the 
operating system of the host platform; in 
fact, it acts as an ope rating-system exten¬ 
sion that deals with a specific bus struc¬ 
ture and the peripherals on that bus. 

These peripherals are PC Cards. The 
functions and parameters of a PC Card are 
contained in data sets (called tuples) in the 
CIS (Card Information Structure), CIS data 
is stored in ROM on Lhe PC Card itself, 
and Card Services queries this data struc¬ 


ture for information on the inserted card. 
These details are passed lg the host sys¬ 
tem, which uses them to interface correct¬ 
ly with the PC Card. 

The Problems with PCMCIA 

PCMCIA is the original plug-and-play 
interface. It was designed to provide re¬ 
sources that users could add to and remove 
from a system at will, ideally without re¬ 
booting or turning off the host. In reality, 
however, PCMCIA did not immediately 
live up to anyone’s expectations (as is of¬ 
ten the case with new technologies). Many 
factors contributed to the disappointing 
showing of Lhe early implementations of 
PCMCIA, but the most wide spread prob¬ 
lem was the failure of card makers to ad¬ 
here to any kind of industry standard. 

PCMCIA’s first standard, release 1.0, 
was published in September 1990. In the 
first generation of products, Card and 
Socket Services did nol exist. Instead, ven¬ 
dors supplied their own product-specific 
dri vers, which in turn needed to be verified 
on each host platform. Platform vendors 
provided lists of tested, or certified, cards 
that they knew worked on their systems. 
However, each revision of the host, the 
operating system, or the card—no matter 
how small—stood a significant chance of 
causing compatibility problems. 

The net result was that, for any given 
system, PC Cards worked neither as often 
as they should have nor in the way they 
should have. Changing cards, using two 
cards at once, and even changing applica¬ 
tions frequently caused some sort of sys¬ 
tem failure. Users were confused by—and 
dissatisfied with—the technology. 


The introduction in September 1991 of 
release 2.x, with its Card and Socket Ser¬ 
vices, provided a standard API and should 
have leveled lhe playing field. But 2.x also 
brought I/O into the picture. Although this 
release opened the door for the products 
that have made PCMCIA the versatile tool 
it is today, it also opened a Pandora’s box. 

For example, an operating system does 
not see a hard disk or a memory card as 
being the same type of device as a fax mo¬ 
dem. Bui the vendors of these peripher¬ 
als, anxious to bring their products to mar¬ 
ket, often failed to take this into account 
and provided only the minimum software 
necessary for a device’s operation. As a re¬ 
sult, each card had to be tested in a sys¬ 
tem to ensure that it worked, and users 
generally had to either install a card be¬ 
fore Lhe system was booted or reboot after 
installation so that the system would rec¬ 
ognize it. 

To some extent, this problem persists. 
Today, most PC Cards work in most sys¬ 
tems, generally without a reboot, but there 
are no guarantees. Most of today’s oper¬ 
ating systems are designed to work with 
the resources that are present when the op¬ 
erating system is booted: the dynamic na¬ 
ture of PCMCIA runs against the grain. 

The Way We Are 

Many vendors of host platforms now offer 
some form of Card and Socket Services 
software. But although most host-system 
vendors supply them, vendors of PC Cards 
don't assume that Card and Socket Ser¬ 
vices will be present wherever their cards 
are installed. Instead, they generally sup¬ 
ply some installation software that loads a 
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SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

• Replace mechanical drives in embedded systems 
•High performance and low cost models available 

• Flash, EPROM and battery-backed SRAM 
technologies. Capacities from 180K to 16MB 

■ Dual drive and hard drive emulation support 
•8 and 16 Bit ISA bus support 

PCMCIA Carddrives & Adapters 

■Use PCMCIA cards in your desktop or 
embedded PC system 

• Internal model fits in 3Va" drive bay 
■Dual socket & external models available 
■Support for all types of memoir, 

I/O cards and Type III hard drives 

• DOS & Windows compatible drivers included 



PC CardShark It ™ 

PCMCIA Carddrive 


High Capacity DRAM Drive 

• Expandable 16 to 512MB, 5'f” or 
desktop models. Fast SCSI-2, SIMM 
module based, ,1msec access with 
built-in battery back-up and ECO. 
Flash IDE Drives with capaci¬ 
ties from 2.5 to 40MB 
Features: Autoboot capability, all 
models. Support for all popular op¬ 
erating sytems. Solid state reliability. 
Applications: Embedded 
Systems, Diskless PCs, LANs, 

POS, Medical, CAD/CAM, 

Graphics, High Performance PCs 
and Servers. 


1 CUR I IS, INC. Industry Leader in Disk Emulation Products Booth*# 1 SIM?** 

418 W. County Rd. D • St. Paul, MN 55112*612/631-9512 • FAX 612/63T-950S 
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Cool Computer Upgrades. 


POWER SUPPLIES 

1 

MINI-TOWER CASES 

1 

OVER-TEMP ALARMS 


“The premier powe r-suppiy maker” 

John Dvorak, PC Magazine, March 30,1993 
“The only company to go to for a power supply" 
jerry Pournelle, ifyte April 1993 

ENERGY-SAVING UNITS 

Save juice with our economical Energy-Star power 
supplies* Fully- tested, UL/CS A/ITJV approved 

STAR2GS SLIM/DESK/TOWER..$79 

ULTRA-QUIET UNITS 

Unrattle your nerves with 
noise if vas djn] an ultra-quiet Silencer 

-imi. po w r er supply. Appreciated 

by users since 1986, their 
^ high-efficiency fans and 
low-turbulence circuitry 

SILENCER | ' - *.*, CM W 1 

POWER SUPPLV POWER aim.? rctiUCC nOISc lip UJ Ol A3. 

A must for home office or multimedia applications, 

SILENCER 205 SLLW/BABY...S99 

SILENCER 220 DESK/TOWER.Si 09 

SILENCER 270 DESK/TOWER .Si 69 

HIGH-PERFORMANCE UNITS 


DESK 


Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You’ll get 50%-100% more pow er, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity cooling fan, 
UL/CSA/TUV, a 3 -year warranty for 300/400 
models, and a 5-year w arranty for the 4501 Ideal 
for high-end workstations and network file servers. 

TURBO-COOL 300SLLWBABY.$149 

TURBO-COOL 300 DESKAWER ,..,,$179 

TURBO-COOL 4O0DESK/TOWER $219 

TURBO-COOL 450 DESK/TOMTR ,...,$329 







For an easy-to-huild 
system, there’s nothing 
like our economical 
Pe rson al Mini-T o wer 
enclosure. Features: small 
footprint, (3) 5-1/4” hays, 
(4) 3-1/2” bays (2 internal), 
room for 8 full cards, and 
a removable motherboard 
cage for easy assembly. 
Specs: FCC-B, 16.71,1 7.2*Wx 1S.5"H, 161bs. 
PERSONAI, MINI-TOWER...S79 

For a professional, 
heavy-duty, USA-made 
enclosure, choose our new r 
Commercial Mini-Towe r> 
Features: (5) 5-1/4" bays, 
takes a baby or full-size 
motherboard, and has a 
removable drive cage for 
easy assembly. 

Specs: FCC-B, 16J*Lx8>Wi 15>H, 211bs. 

COALMERCLALMINI-TO^TR.......$169 



REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to pow er supply failure with the TwinPower 800 
redundant power system* It delivers high-capacity, 
faul t-tolerant power to your entire network server. 
Consists of two parallel 
Turbo-Cool 400 pow r er 
supplies and a special 
pow T er-management 
interface* A must for 
mission critical LANs, 

■ 800 watts peak power 

■ 100 X more reliable 
than a single-unit 

Optimal all strtL L IS Mtik 
Boaster Case features 


■ hot-swap capability (18)f-l/4’iays span far 2 MBs 

TWIN -POWER 800.S79S 

TWIN-POWER 900.S99S 

OPTIONAL MONSTERCASE.S79S 


■ load-sharing design 



Don’t let PC fan failure cost 
you your system! Install our 
110 TwiaAIert to detect 
overheating —kfm 
damage occurs. At 
ll0°F,you ! l! 
get a loud audible 
alarm and a signal for 
optional network monitoring. And, if the computer 
is unattended and die temperature continues to 
rise to a dangerous U8°F, the TwinAlert will 
save your machine by automatically shutting-off 
its power! The 110 TwinAIert is compact, easy 
to install, and compatible with any computer. 

110 ALERT (audible alarm only).$19 

110 TWIN ALERT (all features) ..,.$39 




CPU COOLERS 


It’s a fact. 486 chips run hot, often exceeding 185°F! 
Now\ you can cool your 486 to a safe 85°-95°F with 
our popular CPU-Cool. Consists of a long-life 
ball-bearing mini-fan inside a die-cast heat sink 
that easily mounts on the CPU* Powered by a spare 
drive connector. Effective, inexpensive insurance! 

■ cools CPU 70°-100°F 

■ prevents system errors 

■ adds years to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitations. 

■ safe, simple installation 
CPU COOL(486s)...... 

PENTACOOL-54(90/100PENTIUAls).... $24 

PENTACOOL (60/66 PENTIUMS)........... $29 


PC POWER El COOUMO, MO. 

5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 « Fax (619) 931-6988 

We accept Visa, MC, COD, or PO on approved Crtdii Warranty period; 5-years for TwinPower and TnrtxhCod 450.5-years for Tiirbo-CooE (except 450). 2-years for ail others (except 110 Alert), 

Hours; 7 a.rn. - 5 pm, (Ft) Mon. - FrL Silencer, Turbo-Cool, TwinPower, CPU-CdqE, PhuiQhL, anil 110 Alert are irdetmrh or registered trademarks of PC Power & Cooling, Inc ©1994 PC Power & Cooling, Inc, 
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COMDEX Booth # M6846 

Make CD-ROM's 
in 15 Minutes! 

with a CD-Recorder System for WINDOWS & 
"CD-PRODUCER" vl .7 PreMastering Software ! 


Publish CD-ROMs 
Archive Data 
Video CDs 
Electronic Books 
Music Demo Discs 



CD Copy Machine 
Network Backup 
MulliMeclia Courseware 


Top Rated "CD-PRODUCER’ SW from the InfoScience CDR Co., makes any type of CD-ROM, 
CD-ROM/XA and Audio CD’s, all under an easy Windows interface. Conforms to IS09660, 
YellowBook, RedBook, GreenBook, WhiteBook and OrangeBook World CD Standards! 

Can make any type of CD-ROM in 15 minutes or less*.and can make a Multi-Session 

CD-ROM over 680 MegaBytes ! Also Test & Simulates a Virtual CD-ROM prior to burning ! 


CD-Recordable 
is our specialty t 

CDR Sales for Philips, 
Yamaha & Plasmon Data. 


Double and Quad Speed CD-Recorders Available 


CDR Product line: 


CD-PRODUCER 

PreMastering 

Software 


CD-PRODUCER 

W/RF4100 

Bundle 


CD-PRODUCER & 
Philips CDD522 
Bundle 


qjp 


"CD-PRODUCER" CD-Recorder Premastering Software - $1995 
Includes one year free upgrades, BBS access & tech support. 
CD-PRODUCER is the most feature rich package available today! 
It’s everything to make CD-ROMs on the Desktop yourself! 

Complete Bundle with Plasmon RF-4100 2x CD-Recorder -$5495 
Includes SW, Adaptec SCSI card, cable, & 10 Blank MTC CDRs. 
Small Footprint Unit uses the Philips Opto-Electric Mechanism! 


Our Most Popular Philips CDD-522 2x 
CD-Recorder -$5995, Includes SCSI 
card, cable, SW +10 Blank CDR’s. 
Everything to make CD-ROMs yourself! 



CD-PRODUCER 
w/Yamaha 
CDR100 Bundle 


CD-Recordable 
Blank CDR 
Media 



Bundle with Yamaha CDR-100 4x HH Internal CD-Recorder, $6495, 
$6995 - External,.. Includes SW, Adaptec card, cable, & 10 CDRs. 
Everything you need to make CD-ROMs at a fast 4x* speed! 



Blank CDs, CDR63 (565Meg 

Ijr 


10 @$13,100 @$12 (Kodak) 

Blank CDs, CDR74 (665Meg) -10 @$14,100 @$13 (RICOH) 

Blank CDs, CDR63-4x(565Meg)-10@$17,100@$16 (MTC) 

Blank CDs, CDR74-4x(656Meg)-10@$18,100@$17 (TDK) 

Blank CDs, CDR18 (165Meg) 3.5"miniCD -10 @$15,100 @$14 (TDK) 


CD PreMastering 
& CD-Recording 
Work-Station 



"The Battle-Bridge" - COMPLETE CDR P5 Workstation System & 
CD-Recorder in one turnkey package. PCI Bus plus a Pentium 
P5 processor, 16 Meg Ram, Seagate Barracuda 2 Gigabyte SCSI 
HardDrive, 15" VGA Monitor, Philips CDD-522 Recorder, and 
"CD-PRODUCER" Premastering Software • $13,995 Complete 


Remember - Bum CDs, Not Paper & Trees ! 


InfoScience CDR^ 


1948 South IH 35 -B; Austin, Texas 78704 
(512) 440-1132 Fax @ (512) 440-0531 
(800) 38-CDROM or call our BBS @ (512) 326-2754 


simple driver or provide the services soft¬ 
ware themselves. 

This leads to another potential problem. 
If users who already have Card and Sock¬ 
et Services on their systems use their PC 
Cards' installation software (which you'd 
expect them to do), that software may over¬ 
write or otherwise corrupt the existing ser¬ 
vices software. When this happens, users 
may be left with only one card that works: 
the one they’ve just installed. 

During the past six months or so, things 
have taken a distinct turn for the better. 
Because vendors are finally embracing the 
services software, many have upgraded 
their installation software so that it doesn't 
overwrite the existing services software 
during setup. Users who have recently pur¬ 
chased systems, especially those produced 
in 1994, will find that most of their new 
cards work perfectly, both on their own 
and with other cards. 

The Promise of Plug and Play 

By the time this article sees print, the 
PCMCIA group should have released its 
newest version of the PC Card standard. 
One interesting development on the hard¬ 
ware side of this new standard is a tech¬ 
nology called CardBus, which adds many 
significant features to the current standard 
but is completely backward-compatible 
with products that conform to the exist¬ 
ing standard. Among CardBus’s more sig¬ 
nificant features are a 32-bit data path, 
bus-mastering capability, support for mul¬ 
tifunction PC cards, and support for low- 
voltage (i.e., 3.3-V or less) products. 

One of nicest features of the CardBus in¬ 
terface is its performance. It supports mul¬ 
tiplexed 32-bit data and addresses and runs 
at speeds as high as 20 MHz. This means 
that the CardBus interface is capable of 
peak data transfers in the 80-MBps range, 
approximately 20 times faster than what 
the current 16-bit interface can achieve. 
Of course, host systems that attach Card- 
Bus to a 16-bit bus structure will realize lit¬ 
tle or no performance increase, but many 
vendors plan to release systems with Card- 
Bus/PCMCIA bridged off the PCI bus. 

CardBus is designed for use in a high- 
performance environment, and bus-mas¬ 
tering capability is a pail of that picture. It 
enables the central processor to off-load 
control of the bus and move on to other 
processes. This provides a significant per¬ 
formance boost, especially in a multitask¬ 
ing environment. 

In a CardBus implementation, adapters 
must support either PCMCIA release 2.x 
cards or CardBus cards. A detection algo¬ 
rithm uses the adapter to determine which 
type of card is installed, and this informa- 
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Two Great 

Problem Solvers 


Back in the great world of business, you're looking for that same confidence. 
That same lightweight, feature-packed convenience in a notebook computer, 
MITAC a 4023 notebook. 


VJo 


lomg camping? Pack the handy, lightweight tool above, secure in the 
know ledge it can help you deal with any challenge you might encounter in the 
great outdoors. 


MITACs 4023 gives you a full-featured 486 VL-bus system in a sleek 
4,4-pound form that includes a PCMCIA type 3 slot for hassle-free 
expansion. Its fully modular design provides easy upgrades of the CPU, 
memory, harddisk drive, and even LCD, 


Y ou can tak e co mlbrt i n the 4023’ s sensi b I e ergon om i c touches 
Like a front-centered trackball with adjacent palm rest. 
And intelligent power management gives you four hours 
or more of buttery life to work with—or play with. In the 
great world of business. Or in the great outdoors. 


What you want. How you want it. When you want 
it Think of it as the Swiss army knife of portable computers. 


WliTXIC 


■ PCMCIA type 3 

■ removable bard disk 

■ upgradable CPU and 

■ upgradable LCD 

■ front-centered trackball 

M four-hour-plus battery life 

■ 4.4 pound slim form factor 

■ high performance 


MITAC is a regjstoiTBd trademaita of Ml TAG Inlamalional Corporation 

* MITAC INTERNATIONAL C DflF. Tri flS6|21SGI-0231 Fa* 006(21501-4205 ■ IftTAC EURCPE LTD. Til:U|952)2E'7-200Fai.44|452)£01 -2:16 ■ MITAC JAPAN CORF, Ttf.61 |3)54,>5-2e22 Farfll (3)5420-45® ■ MITAC AUSTRALASIA Pit. LTD. Tel-61 (3)565-1 OSS 
Fw:6l{3)SS5-l596 ■ MITAC 0E MEXICO ?rt&q5)20043H Fa*.52iS1260-06l& ■ MITAC SYSTEM (ASIA] LTD. Tel 052)52® Fa* (852)8813754 

AFAM MSTWBUTDBB: ■ KQREA-'YI-EUNG T§):2’7185333 Fat: 2-7135332 ■ SOUTH AFFNCA-CCRDATA T*27 11-0OA645O Fair; 27 11-0048480 ■ KENYA-CC.fi, T*2-44S20a ■ SAUDI ARABIA-Na« Trt;H64&3?3 ■ UAE-ATYouhA TaH-BOMOO 
■ JORDAN-Comcanl T«l:962.6>644246 ■ EGYFT -E CO 5. T*l:2 2588392 ■ BAHRAIN-Manlscft T(fc 673-735225 ■ NEW CALEDONIA Efctmu GwfcfflW T*I;2737S4 ■ THAIiAND-lmelMh T*L559 2410 Fax: 559-2418 ■ PHlUPPtWE$-t,C.S, T47224111 
Fa: 721-2113 ■ BRUNEI OA Td.2244S40 ■ KUWAIT-Zaid Al-luaMni Tal.245-t6B0.2 ■ IRAN-ISIRAN T fli62fl-691 ■ SRI LAHKA-Dyname flam Tsl.l .436749 ■ MALAYSIA - Mrcm EcAlCAtion Til: 736-4453 
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tion is passed to Card Services, Card Ser¬ 
vices then uses Socket Services to deter¬ 
mine whether the PC Card is supportable 
and to decide which interface protocol to 
activate. To prevent damage to the card, 
Vce is supplied to the card only after its 
needs are analyzed. If the 
card requires 3.3 V, for in¬ 
stance, and the system can 
supply only 5 V Vcc, the 
system software sends a 
message, via the user inter¬ 
face, that the card cannot be 
supported. 

All CardBus PC Cards 
are designed for 3,3-V (or 
lower) operation; for a host 
system to be CardBus-com¬ 
patible, it must be capable 
of supplying that voltage, 

CardBus also supports pow¬ 
er management functions, 
such as clock-rate control 
and remote wake-up. In a 
CardBus implementation, a 
socket is turned off until a 
card is inserted into it. 

CardBus also supports 
multifunction cards; each 
CardBus card can include as many as eight 
functions. This means that your LAN 
adapter might also act as your cellular fax 
modem, sound card, and digital-encryp¬ 
tion processor (see the text box “PCMCIA 
Players and Products 1 ' on page 66). 

One of the obstacles preventing PC Card 
and PCMCIA technology from even more 
widespread use is the lack of built-in sup¬ 
port for it at the operating-system level. 
Only IBM includes Card Services with its 
operating systems, and only in OS/2 2,1 
and PC-DOS 6.1 and higher. Because to¬ 
day's operating systems are so closely tied 
to their host platforms (especially in the 
portable market), to get native support for 
PCMCIA you need an EBM system. 

But this situation will soon change. Mi¬ 
crosoft’s Chicago has been designed, from 
the ground up, as the world's first plug- 
and-play operating system. It will have a 
superset of all Card and Socket Services 
functions and will provide the features that 
PCMCIA needs to achieve its goals: dy¬ 
namic resource management, dynamic 
driver loading and unloading, and dynamic 
event messaging. 

Chicago will use Microsoft's Bus Enu¬ 
merator to access the PCMCIA adapter 
and handle all Ihe functions that Card 
Services currently handles (see the figure 
“Chicago and PCMCIA"), Under this type 
of setup, the PCMCIA adapter is just an¬ 
other plug-and-play device. Configuration 
of PC Cards and CardBus cards is han¬ 


dled by the Configuration Manager, which 
allocates resources as needed. 

Because of its dynamic resource man¬ 
agement, Chicago demands that each de¬ 
vice have a unique identifier, which is cre¬ 
ated by the Bus Enumerator, In addition. 


each device's unique setup requirements 
are stored in an INF file, which Chicago's 
Device Installer accesses when an insertion 
triggers a request for identification. 

After a device is identified and its INF 
file is created, the information is kept in the 
operating system's registry, and hot swap¬ 
ping becomes user-transparent. To permit 
configuration of any device, Chicago still 
requires Ihe PC Card CIS to contain tu¬ 
ples; however, the coupling of mainstream 
operating systems, such as Windows, with 
a requirement for a standard tuple sanc¬ 
tum should help keep peripheral vendors 
within standards guidelines. 

Chicago has a standard API for the de¬ 
velopment of plug-and-play DLVxDs (dy- 
nam teal ly 1 oadable virtua I device dri vers), 
All resource management for the device 
drivers is handled by the Configuration 
Manager. Actual configuration is handled 
by ihe Bus Enumerator through a Card 
Services interface. Because of this setup, 
the same device driver could conceivably 
manage its specific device over an EISA, 
ISA, PCI, or PCMCIA bus. 

Microsoft seems to be treating PCMCIA 
as a priority. On its Redmond, Washington, 
site, the company maintains a building 
dedicated to helping developers port their 
device drivers and applications to Win¬ 
dows environments and operating systems. 
A major porting program for Windows’ 
Chicago plug-and-play device drivers for 
PCMCIA is currently under way. 


The Passible Dream 

Although up to now the driving force be¬ 
hind PCMCIA has been the portable in¬ 
dustry, that's changing. A few vendors 
have come out with desktop systems that 
have PCMCIA slots, and more are sure to 
follow. Most of us work in a 
relatively dynamic environ¬ 
ment; our system needs fre¬ 
quently change, and we 
don’t want to keep taking 
our hardware apart to ac¬ 
commodate these changes. 

But the simple conve¬ 
nience of being able to add 
more memory or additional 
capabilities to a machine 
isn't the only reason users 
will want PCMCIA capa¬ 
bility in their desktops. An¬ 
other advantage is the pos¬ 
sibility of sharing resources 
among systems. This is es¬ 
pecially important for some¬ 
one who works with both a 
portable and a desktop sys¬ 
tem. Such a user's chances 
of needing a sound card or 
a LAN adapter in both ma¬ 
chines at the same time are slim. If the 
sound card and LAN adapter are on the 
same card as die user's fax modem, so 
much the better. 

PCMCIA also offers a way to improve 
system security. The use of data-cncryplion 
cards and the practice of storing work on 
a removable disk both offer protection 
against disaster or dishonesty. And for 
road warriors returning to their desks, 
downloading information stored on a 
PCMCIA hard disk is faster than just about 
any other data transfer method. 

Finally, PCMCIA isn’t just about por¬ 
table and desktop PCs. The proliferation of 
PDAs (personal digital assistants) is open¬ 
ing up another market for these cards. And 
the time isn’t too far off when we'll all he 
carrying our medical or credit informa¬ 
tion—or both—on a credit-card-size print¬ 
ed circuit board equipped with ICs. 

But even if information-laden credit 
cards are a long way down the road, the 
future of PCMCIA looks bright. As stan¬ 
dardization efforts improve and sales of 
new systems shift ever more toward the 
portable market, PCMCIA comes closer 
to reaching its original goals of providing 
seamless operation, incredible flexibility, 
and significant market penetration, ■ 


John Bryan is a freelance technology writer and 
consultant based in San Jose , California, You can 
contact him on the internet or BIX at editors® 
hix.com , 


Chicago and PCMCIA 



Microsoft's Chicago operating system has integrated support for PCMCIA via its 
Configuration Manager, which is responsible for all resource allocation and deallocation. 
This central control eliminates the possibility of conflict between devices. 
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You see... it's like this Doc 
lenbesdfriend. I used fa thin* 
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'U is man 

I was so much 


happier before his Gateway 2000 P5-90XL became a bone of contention between us. Walks, 
roughhousing — we even watched the late show together. Now his biggest passion is his 
Gateway P5-90XL. The cur. 

It’s not like 1 haven’t tried. But, 1 guess I’ve been barking up the wrong tree, because no 
matter how much I try to impress him, his Gateway PC makes him happier and happier every 
day! And although I’m a mere canine, I know the Gateway P5-90XL is a powerhouse. I’ve 
heard about its phenomenal features, especially the Microsoft Office Professional 
applications — MS* Excel, Access® database, PowerPoint* presentation graphics program, 
Word and Bookshelf*' ’94. That’s everything he needs even for his demanding work. 
He’s a veterinary scientist, so he loves to number crunch, create databases, write 
reports and integrate his findings into presentations. Sometimes I think he’ll chase his 
tail when he talks about the power of the Intel* Pentium"* processor and how fast he 
calculates the cases of feline viral rhinotracheitis in purebred Siamese cats in the 
Pacific Northwest using Excel. Plus, the P5-90XL’s 16MB of RAM and a whopping 
1GB hard drive give him tons of room for his Access database on diseases afflicting 
short-haired cats in the twentieth century. (I say let the cats die!) 

With his P5-90XL he can even run multiple applications simultaneously. He drools 
about the Object Linking and Embedding (OLE) feature that automatically updates 
information in an application after he changes it in a different program. And he pulls up 
feline anatomy images on his 17-inch CrystalScan® monitor in seconds with the lightning- 
fast speed of the ATI Mach 64 video card. This PC is perfect for him. 

When he wants to relax he listens to his favorite music CDs on his Gateway PC. The 
Ensoniq* Soundscape wavetablc sound card delivers unbeatable audio quality, and Altec 
Lansing ACS-31 speakers pump out great highs and heart-pounding bass. 

He also goes on and on about Gateway’s award-winning service and support and their 
friendly Midwestern employees. The company’s three-year warranty on parts for desktop 
systems and Gateway monitors is incredible. That’s 21 dog years! Gateway customers also get a 
30-day money-back guarantee and toll-free technical support. On-site 
service is available during the first year in most U.S. locations and 
may be provided without charge if their technicians determine it’s 
necessary. These factors are vital when purchasing a PC in today’s 
dog-eat-dog computer industry. 

What’s that, Doc? How can 
you get more information on 
Gateway PCs and their service 
and support policies? Geez! 

Even my own psychiatrist is 
hounding me. Call or write 
them and they'll send you 
a free written copy of 
their warranty. 
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les, Dr.he. thepowofSatew'sPentium-basedDCs has 

been unleashed! ItVan epidemic that’s spreading from one member of my family to 
another. Now she even has a Pentium-based system from Gateway. I can see why Dataquest® 
Inc. reported that Gateway 2000* is the leading supplier of Pentium PCs in the nation — 
they're everywhere! 

She's a freelance writer, and ever since she got her P5-90 Best Buy from Gateway 2000 all 
she does is rave about its amazing features that increase her productivity — like its 540MB 
hard drive, 8MB of RAM and a super-fast double-speed CD-ROM. I have to admit, she 
pumps out tons of work now, and it keeps her out of the doghouse because she never misses 
a deadline. 

She especially digs Microsoft* Bookshelf* 1994 that’s part of MS Office 
Professional. It makes research a snap! Bookshelf includes seven best-selling reference 
books including The American Heritage Dictionary, The Original Roget’s Thesaurus. 

The Columbia Dictionary of Quotations, The Concise Columbia Encyclopedia, Hammond 
Intermediate World Atlas, The People's Chronology, and The World Almanac ® and 
Book of Facts 1994. 

Of course, MS Word, the most popular word processor for Windows, has cool 
features like spelling and grammar check (she can spell check in 20 
languages!), thesaurus and word count. She can even use Word and 
Bookshelf simultaneously! 

Scheduling has never been easier with MS Schcdule+ for Windows™ 

It helps manage her time, and she can see her schedule at a glance. The 
PCI local bus graphics and 15-inch CrystanScan* monitor give her an 
incredible display. It’s simply mesmerizing how much her Pentium-based 
PC has changed her life. Plus it was a great deal at $2,499! 

I'm glad she loves her Gateway PC and all of its awesome software, but 
now she’s ignoring me too! She’s so engrossed with her P5-90 Best Buy she 
hardly stops to eat. 

One day I prepared her a lunch fit for a queen. An elaborate feast really — 

Belgian endive salad, savory herbed croissants, wild rice pilaf, grilled apricot-ginger 
chicken breasts, and white chocolate cheesecake with luscious strawberry glaze. 1 threw in 

a bottle of chilled champagne and a few of my favorite 
doggy treats. 

But, I stmek out again. She didn’t bat an eye when I 
wheeled the feast into her office. I was stunned — I felt 
like I had been hit with a newspaper! How could she? 
was chained to a hot stove all day. But as usual, she 
was too wrapped up in her Gateway PC to notice me. 
Can you believe it. Doc? 
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Doc!Move tk solution fllqe tmpamon aSotewv200$ PCtoo! 

Why was I such a bonehead? Now I’ll be part of the family again, 

I’ll get a 4DX2-66 Family PC™ — a doggone good value at only $1,899. The kids 
already have a P5-60 Family PC. I’ve seen how quickly they can finish their homework with 
the power of a Pentium-based system. They write reports in no time flat when they use 
Microsoft* Works’* word processor with spell check and thesaurus, along with unlimited 
resource information from MS Encarta 1994 Multimedia Encyclopedia. And, when they 
finish their homework early, they can explore the magic behind the movies with MS 
Cinemania ’94, plus exciting software applications designed just for kids. 

Now this new world of education and excitement can be mine too. I'll use Encarta to 
research my pedigree, and I’ll plan for my retirement with MS Money™ —■ the kids 
have already formulated their college savings funds with this practical application. 

I can even kick back and relax with the wonder of MS Multimedia Golf, and 
with the Family PC’s high-quality sound cards and speakers, I can play music CDs, 
hear audio clips or record audio — all with stereo sound that delights even my 
sensitive ears. 

1 have so many exciting plans! I'll be a “Gateway Groupie” and communicate 
with other Gateway users on-line with my modem. (If I’m lucky f 11 find a mate 
through an on-line dating sendee, and we’ll have our own litter!) 

That’s it. I have to get ray own Gateway Family PC. Gee, I wonder if they sell 
PCs to dogs? I know they accept most major credit cards and C.O.D. terms, with net 
30-day terms and leasing options available to qualified commercial customers. I can 
also apply for the Gateway 2000 DuoLine™ MasterCard* Card, issued by Dial National 
Bank, Dcs Moines, Iowa. Oh, and I’ll be sure to ask about their “90 Days No 
Payment" Program! 

Gateway 2000 customers in Canada and Puerto Rico receive toll-free telephone 
technical service in both countries (see the back page of this ad for special 800 
numbers) along with award-winning technical support and CSA approvals. On-site 
service is available in some Canadian and Puerto Rican locations, and their 
international shipping rates are among the most competitive in the industry. 

Thanks a lot Dr. Nine. You’ve 
been a big help. But I won’t have 
time for my weekly appointment 
anymore — I’ll be busy with my new 
Gateway 2000 Family PC! 

Call Gateway 2000 today and get 
your paws on the best 

PC industry! 


Experience a fetching new world 
of education and excitement with I.. 
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Gateway 2000 Family PCs'— 


4SX-33 FAMILY PC 


■ Intel* 33MHz 486SX CPU* 

■ 4MB RAM 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus Graphics with 1MB 
x Double-Speed CD-ROM, 16-Bit 

Sound Card & Altec Speakers 
x 2400/9600 Data/Fax Modem 

■ 3.5" Diskette Drive 

■ 14" Color SVGA Monitor 

■ Mini Desktop Case 

■ 101-Key Keyboard & Mouse 

■ MS-DOS* 6.22 & WFW 3.11 
x MS Works,™ Encarta, Money,™ 

Cinemania '94, & Golf 
x 3-Year Limited Parts Warranty 

$1499 


4DX2-66 FAMILY PC 


■ Intel 66MHz 486DX2 CPU* 

■ SMB RAM 

■ 730MB 13ms IDE Hard Drive 

■ Local Bus Graphics with l MB 
x Double-Speed CD-ROM, 16-Bit 

Sound Card & Altec Speakers 
x TelePath™ II 14.4K Fax/Modem 

■ 3.5" Diskette Drive 

■ 14" Color SVGA Monitor 

■ Mini Desktop Case 

■ 101-Key Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 
x MS Works, Encarta, Money, 

Cinemania ’94, & Golf 
x 3-Year Limited Parts Warranty 

$1899 


P5-60 FAMILY PC 


■ Intel 60MHz Pentium™ CPU* 

■ 8MB RAM, 256KB Cache 

■ 730MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PG lx>cal Bus Graphics with 1MB 
x Double-Speed CD-ROM 

x 16-Bit Sound Card & Altec 
Speakers 

x TelePath II 14.4K Fax/Modem 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan* Monitor 

■ Desktop Case 

■ Any Key* Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 
x MS Works, Encarta, Money, 

Cinemania ’94, & Golf 
x 3-Year Limited Parts Warranty 


PS-90 FAMILY PC 


■ Intel 90MHz Pentium CPU* 

■ 8MB RAM, 256KB Cache 
x 1GB 10ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

x PCI Local Bus Graphics with 2MB 
x Double-Speed CD-ROM 
x 16-Bit Sound Card & Altec 
Speakers 

x TelePath II 14.4K Fax/Modem 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 & WFW 3.11 
x MS Works. Encarta, Money, 

Cinemania '94, & Golf 
x 3-Year Limited Parts Warranty 


Professional Systems. 


4SX-33 


■ Intel 33MHz 486SX CPU* 

■ 4MB RAM 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus Graphics with I MB 
x Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 14" Color SVGA Monitor 

■ Mini Desktop Case 

■ 101-Key Keyboard & Mouse 

■ MS-DOS 6.22 & WFW 3.11 
x MS Works 3.0 CD 

x 3-Year Limited Parts Warranty 

4SX-33 $1299 
4DX2-66 $1599 

(w/540MB HardDriw & 8MB RAM) 


P4D-66 


■ Intel 66MHz 486DX2 CPU* 

■ 8MB RAM, 256KB Cache 

■ 730MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 1 MB 
x Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 & WFW 3.11 
x MS Office Professional CD 

x 3-Year Limited Parts Warranty 

$1999 


$2499 


P5-60 


■ Intel 60MHz Pentium CPU* 

■ 8MB RAM, 256KB Cache 

■ 730MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 1MB 
x Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 
x MS Office Professional CD 

x 3-Year Limited Parts Warranty 

$2299 


$2899 


PS-90 BEST BUY 


■ Intel 90MHz Pentium CPU* 

■ 8MB RAM. 256KB Cache 

x 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

x PCI Local Bus Graphics with 2MB 
x Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 &WFW 3.11 
x MS Office Professional CD 

x 3-Year Limited Parts Warranty 

$2499 


Portables 


PS-90XL 


■ Intel 90MHz Pentium CPU* 

■ 16MB RAM, 256KB Cache 
x 1GB 10ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

x ATI Mach 64 with 2MB VRAM 
x Double-Speed CD-ROM 
x 16-Bit Wavctablc Sound Card & 
Altec ACS-31 Speakers 

■ 3.5" Diskette Drive 

■ 17" Color CrystalScan 1776LE 

■ Tower Case 

■ AnyKey Keyboard & Mouse 

■ MS-DOS 6.22 & WFW 3.11 
x MS Office Professional CD 

x 3-Year Limited Parts Warranty 

$3699 


M ToIl free from Canada 
800-846-3609 

E Toll free from Puerto Rico 
800-846-3613 


HANDBOOKU86 | COLORBOOR" 


■ 2.94 Lbs., 9.75" x 
5.9" x 1.6" 

■ 80 to 250MB IDE 
Hard Drive 

■ External 3.5" 


HANDBOOK 486SX-33 

4MB RAM, 130MB Hard Drive, 
MS Works 

**$999 (with 250MB HD $1499) 


Diskette Drive 

■ 7.9" Backlit VGA 
Display 

■ 2 NiMH Batteries & 
AC Pack 

■ Suspcnd/Resumc 
Feature 

■ Leather Carry ing Case 

■ MS-DOS 6.22, WFW 
3.11 & Serial Transfer 
Cable 


HANDBOOK DX2-40 

8MB RAM, 130MB Hard Drive, 
MS Works 

$1499 

HANDBOOK DX2-50 

8MB RAM, 250MB Hard Drive. 
MS Office Professional 

$2299 


■ 5.7 Lbs., 11.7" x 
8.5" x 1.77" 

■ 3.5" Diskette Drive 
and Removable 
250MB or 340MB 
IDE Drive 

■ NiMH Battery & 
AC Pack 

■ Suspend/Resume 
Feature 

■ 2 PCMCIA Type II 
Slots (1 Type III) 

■ MS-DOS 6.22 & 
WFW 3.11 


COLOR BOOK 486SX-33 

4MB RAM, 250MB HD, 9.4" 
LCD, 96/24Fax/Modem, Case, 
MS Works 

**$1999 

COLORBOOKDX2-SO 

8MB RAM, 340MB HD, 10,4" 
LCD, 96/24Fax/Modcm, Case, 
MS Office Professional 

$3199 

COLORBOOK DX4-75 

8MB RAM, 340MB HD. 10.4" 
LCD, TelePath Fax/Modem, 
Case, MS Office Professional 
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$3699 


Tntcl Verified: 
Upgradable 
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Doggone good values: Gateway 2000 peripherals and 
software, sold only with the purchase of a system, 

Multimedia 

Basic Audio Multimedia Kit 

Here's everything you need to add multimedia to a Gateway PC. 

■ Gateway 2000 16-bit CD-quafity sound card, compatible with Sound 
Blaster™ cards, with MIDI/game port, mic in, stereo line in/out 

■ 2 Altec ACS-5 speakers 
$119 (with system purchase) 

Wavctable Audio Multimedia Kit 

Once you’ve heard wavetable audio, basic audio will never do! 

B Fnsoniq Seundscape 16-bit wavetable sound card, MT-32 and FM mode 
compatible. Supports most software for popular sound cards and standards 
including General MIDI, Sound Blaster, AdLib, Roland MPU 401, 

MS Windows Sound System and MT 32 

■ New Altec Lansing ACS-31 three-piece speaker system 

■ Midi So ft Sound Explorer and Time Warner's Aegis software 
$249 {with system purchase) 

Aitec Lansing ACS-31 Speakers 

A Gateway exclusive from Altec Lansing i a three-piece speaker set at a two- 
piece price. Two 3-inch free-standing speakers crank out up to five watts per 
channel while the subwoofer can deliver 15 warts of head-pounding bass. $99 

Multimedia Software Starter Pack 

You get nearly $700 worth of software for less than $ 100! Package includes 
Cinetmnia ’94, Mad Dog McCrte, TunulamL Mayo Clinic Family Health Book, 
Belter Homes and Gardens Cookbook, The Lawnmower Man, Sitting on the 
Farm, Mavis Beacon Teaches Typing, Chess Master 3000, U.S. Atlas and World 
Atlas. You also get a compact disc cleaner and 20-disk storage rack. $99 

MONITORS 

CrystalScan® 17-Inch Monitor 

Non-interlaced color monitor with intelligent multi-scanning analog color 
display capable of 1280 x 1024 resolution in non-interlaced mode, .26 dot pitch. 
Upgrade from a 14-inch CrystalScan 1024NI monitor $395 
Upgrade from a 15-inch CrystalScan 1572 monitor $335 
(Upgrade prices good only at the time of system purchase.) 

eOMMLiNlCATIONS & STORAGE 

TelePath 1 " n Fax/Modem 

Internal fax/modem, 14,400bps modem, VJ2bis, with 14,400bps fax capability. 
Includes data and tax communication software, CoSession 1 ” Host remote 
diagnostics, plus a CompuServe® trial membership. $99 

Colorado Memory Systems® TBU 

250MB internal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows"* and DOS software, one tape and cable. $149 

Call the Gateway 2000 special component add-ons division at 
#00-846-208#for our complete line of extras for Gateway customers 
Sales hours: 7am-9pm Weekday. 


PRINTERS 

Hewlett-Packard 4L LaserJet Printer 

A M-featured 300dpi printer loaded with enhanced PCL 5 and 26 scalable 
typefaces with 1MB standard HP Memory Enhancement Technology. 

Includes parallel cable. $699 

Hewlett-Packard 4P LaserJet Printer 

A 600dpi printer for four times the dots of300dpi laser printing with enhanced 
PCL 5 and 45 sealable typefaces. 2MB standard memory and 3 universal SIMM 
slots available for additional memory or PostScript fonts. 

Includes parallel cable. $999 


Epson 4 Stylus™ Color Ink Jet Printer 

A high-quality color printer at an affordable price! features 360dpi or up to 
720dpi using specially coated paper. Exclusive lechnology eliminates 
‘leathering" Includes parallel cable. $579 

Epson Stylus 800+ Ink Jet Printer 

Get the look of a laser at a dot matrix price with the Stylus SOffK Prints 165 
c haracters per second at 3 60dpi fast and qu iei! 

Includes parallel cable. $259 

Call for other printer options, including more Hewlett- Packard printers 

NETWORKING 

Ethernet Adapter from 3Com® 

Ultra high-performance 16-bit Ethernet cards from the world leaders in Ethernet 
technology. 

16-bit Triple Media Card supports RNC, AUI and Twisted Pair media $119 
16-bit Twisted Pair only $99 


National Semiconductor 

Infomover™ brand NE2U00plns I “ Ethernet cards 
Triple Media Card $89 
Twisted Pair only Card $69 

Token Ring 

IBM* 16-bit Token Bing card $429 

PORTABLES 


Peripherals and upgrades available only with a Gateway portable purchase. 
PCMCIA Cards 

B TelePath 14 S 400 Fax/Modem, $249 ■ HandBook VGA adapter. $229 
(Also in X-Jack version, same pricej B Extended VTP warranty. $ 100 

B 9,600/2,400 Fax/Modem. $149 
B Ethernet adapter. $149 
B Token Ring adapter. $449 

HO PAYMENTS 
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Bringing software into the world is a 
little like bringing up children. You 
always know where they start, but you 
seldom know where they’ll end up. These 
days, with illegal use of software so 
common, concerned developers have 
good reason to worry about the products 
of their labor. That’s where HASP® - The 
Professional Software 
Protection System, 
comes in, 

Like a respon¬ 
sible babysitter, 

HASP accom¬ 
panies your software 
wherever it goes. With HASP 
there, your software won’t run out of 
control. Without HASP, in fact, your 
software won’t run at all. 

For developers, HASP provides the 
highest level of security and reliability. 
For legitimate users, HASP is a friendly 
and transparent solution, Once 
connected, they won't even feel it’s there. 

And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 

Get serious about software 
protection. Since 1984, nearly one 
million 11ASP keys have enabled 
thousands of software developers, in 
more than 60 countries, to protect their 
software. To find out why HASP is 
considered the best product in the 
market, order your HASP Developer’s 
Kit today. 

1 - 800 - 223-4277 





ALADDIN 


The Professional's Choice 

North Aladdin Software Security Inc. 
America Tel: (800) 223 4277.212-564 5678 

Fax: 212-564 3377 
E-mail: 8dcs@1tasp.com 

Intl Office Aladdin Knowledge Systems Ltd. 

Tel: 972-3-537 5795, Fax: 972-3-537 57% 
K-mai \: al addin @al addin.cn. 13 

United Aladdin Knowledge 

Kingdom Systems UK Ltd. 

Tel: (1753-622266. Fax; 0753-622262 

France Aladdin France SA 

Tel: 1 40859885, Fax: HI 21 90 56 


member of 




It runs with 
NetWare 


utol LIUS 



far OS/2 


T\ 1 ■ Australia Goftbh 3 8987(485 ■ Benelux Aladdin Benelux 080 782098 ■ Czech Atlas, 2 766085 ■ Chile Mltroiogfca 2 222 1388 
■ Denmark Ikrcndsen 39 577100 ■ Egypt Zcinddefn 2 3604632 • Finland lL>Sy stems 0 870 3520 ■ Germany CSS 201 278804 
MirSIwS * Greece Unibrain I 6856320 ■ Italy Partner Data 2 26147380 ■ Japan Athena, 3 58 233284 ■ Korea Dae-A 2 8*18 4481 
VVTKDoil, * New Zealand Training. 4 56660] i ■ inland Systhefm 61 480273 • Portugal Fittiinnatka l 4116269 • South Africa D LtrRoux, 11 8864704 
OQMMIELE ■ Spain PC Hardware, 3 4493193 B Switzerland Opag 61 7169222 ■ Taiwan Teco 1 555 9676 ■ Turkey Mikrabeta 312 467 7504 
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Feature 


Starting with a Clean Sheet 



O bjects are the future of 
computing, we're told. 

But few of us can easily 
imagine how applica¬ 
tions built from reusable components 
will look. However, after using Clean- 
Sheet from Working Title (Yarnton, 

U.K.), I have a pretty good picture, and 
I like what I see. 

CleanSheet is hard to describe, al¬ 
though if 1 sat you in front of a PC 
screen, I could show you what it docs in 
about 5 seconds. Basically, it's a con¬ 
structor set for grown-ups: it allows 
you to combine ready-made objects by 
“wiring” them together visually on¬ 
screen. Without writing any code (not 
even the token number of lines that 
Visual Basic requires), you can create 
customized calculation applications as 
varied as financial spreadsheets and vi¬ 
sualizations of scientific data. 

A few existing products use a visual 
programming metaphor; the most suc¬ 
cessful of them is probably National 
Instrument’s (Austin, TX) LabView 
data-logging package. But CleanSheet 
is a more general-purpose package than 
any other system I’ve used. Currently, 
it is available only for Microsoft Win¬ 
dows 3.1. 

Using CleanSheet 

When you build a new application in 
CleanSheet, you literally start with a clean sheet—a blank screen 
onto which you drag objects from a palette that resembles Visu¬ 
al Basic’s toolbox. The palette has 58 predefined objects that cov¬ 
er every aspect of data input, manipulation, storage, and display. 

When dragged onto a sheet, CleanSheet objects appear as 
squares or rectangles with a very thick gray border, often with an 
identifying icon in the center. Scattered around the borders of 
these objects are small circles, which represent input ports, and 
squares, which represent outputs. To connect two objects, you sim¬ 
ply click the mouse on, say, an output square and “stretch a pipe” 
to the desired input. If you try to do something silly like con¬ 


necting an input to another input, 
the pipe refuses to take hold. 

CleanSheet applications look 
like industrial process diagrams, 
with lots of boxes connected by 
pipes. Once you develop an appli¬ 
cation and get it working, you can 
hide the objects’ thick borders. 
The program automatically aligns 
objects and reroutes pipes to produce a good-looking application. 

Most CleanSheet applications rapidly expand beyond a sin¬ 
gle screen, and the program offers several ways for getting around 
large sheets. Obviously, you can scroll around to look at other 
parts of a sheet. You can also split each screen into two or four 
subwindows, each showing a different part of the same sheet, 
or open a new window on the same sheet. As with a drawing 
program, you can zoom and shrink your view of the application 
to various scales; the sheet remains editable at all scales. As a re¬ 
sult. CleanSheet is an application that cries out to be run at a res¬ 
olution of 1024 by 768 pixels or higher. continued 


Imagine a constructor set 
that lets you use ready¬ 
made objects to create 
customized calculation 
applications—fast 
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Atypical CleanSheet application contains input objects |e.g v Sample Data], output objects |e.g., the *,/graphJ, 
and computing objects. This sample application derives an equation from the input data and then both plots it and 
uses It to transform a further data set (the tables with yellow backgrounds!* I've opened a Pipe View window to 
show the actual cubic equation that was derived from the data contained in the magenta'Cotorerf pipe. 



For larger CleanSheet applications like this linear programming problem, you can place objects on separate layers 
to make the sheet more manageable. In this half-scale view, the grayness of certain objects Indicates they are on 
lower layers. This example is based on the Solution Search object that appears at bottom center. 


Like a drawing package, CleanSheet 
supports as many as 100 separate layers, 
which permits large-scale structuring of 
your application* You use a mouse to run 
pipes between layers, in the same way that 
you am pipes between objects. If you view 
all layers at once, the program uses a fad’ 
ing depth effect to help you distinguish 
among the layers. 


You can also group several objects in 
a single higher-level object, which lets you 
produce hierarchically structured applica¬ 
tions. You can lock such structured groups 
with a password, so they provide a handy 
format in which to distribute application 
templates. The program’s system of style 
tagging lets you color or size a group of re¬ 
lated objects in a single operation* 


In most cases, when you click on a 
CleanSheet object, a dialog box appears, 
and you can set the object’s vital parame¬ 
ters. For example, in a filter object, you 
might want to set the filtering condition; 
for a calculator object, you could supply 
the expression the calculator will compute; 
and for an array-dissection object, you 
might define the areas it will work on. 
Clicking on any pipe opens a Pipe View 
window that shows you the source and 
destination types and current contents of 
the pipe* These views are updated dy¬ 
namically at run time so that you can trace 
program execution. 

After wiring up all the objects you need, 
including at least one that displays the fi¬ 
nal result, you switch CleanSheet from 
edit to run mode, and the sheet is recalcu¬ 
lated. Actually, it is the pipes™the repos¬ 
itories or data—that get recalculated, rather 
than the objects themselves. You can 
choose manual recalculation or have au¬ 
tomatic recalculation triggered whenever 
the data in an input object is changed* An¬ 
other option permits circular references 
between objects, although you must spec¬ 
ify a maximum number of iterations to 
avoid heap overflow. 

Pass the Data 

What makes CleanSheet work so smooth¬ 
ly is the ingenious protocol it uses to pass 
data from one object into another. Vari¬ 
able-size, multidimensional arrays are the 
fundamental data structure. Object inputs 
and outputs (as well as internal function 
arguments) accept or return only a single 
value, but that value can be an array hold¬ 
ing as many as 10 dimensions; its dements 
can be a mixture of any of CleanSheet’s 
data types—integers, real numbers, strings, 
Boolean expressions, dates, times, com¬ 
plex numbers, equations, errors, and null 
objects. So an entire spreadsheet can trav¬ 
el around the system as a single object, 
while a stream of data (e.g., the first 1000 
prime numbers) is passed as a one-dimen¬ 
sional vector. This avoids at a stroke the 
nasty synchronization issues that arise with 
variable-length data flow, and you can 
think of the recalculation of a sheet as a 
single clock lick in which single objects 
of varying sizes pass through the pipes. 

For obvious reasons, spreadsheet-like 
2-D arrays have special importance in 
CleanSheet. You input most data in this 
form, and many CleanSheet objects are 
concerned with 2-D array manipulation: 
dissecting them, sticking them back to¬ 
gether, and merging, transposing, filter¬ 
ing, multiplying, and summing rows and 
columns. In fact, it is tempting to describe 
CleanSheet as a visual APL for the 1990s* 

continued 
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The leader in high-performance SCSI technology' introduces a new line of powerful RAID controllers and subsystems — SmartRAID from DPT. 
Start with DPT’s award-winning caching and R\ID capabilities built into our SmartRAID controllers. Use them with any hard drive to build 
RAID 0, 1 and 5 array's, or use them with fully ECC-protected SmartRAID cabinets and drives for increased fault-tolerance and ease-of-use. 
DPT Storage Manager software, included with all controllers, makes RAID setup and maintenance as simple as point-and-click. 


Call today for more information about SmartRAID and other liigh-performance SCSI products from DPT. 
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November 1418,1994 
Las Vegas Nevada USA 
Booth #2653 
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Distributed Processing Technology 140 Candace Drive, Maitland, FI 32751 • USA • Phone (407)830-5522 SalesFax (407)26^6690 • FAX (407)260-5366 


►Award-winning, fully-integrated RAID cantrnlers 
and stnrage subsystems ready to ran nut nt the box. 


1 - 800 - 322-4378 


Tlirec high-perfonnaiicc models 
SnadRAID to choose from. 

Controllers im, ay and ra 

Use witli your drives, or with DPTs 
SmartRAID subsystem 
Temperature and voltage monitor of 
server cabinet 

Add-on modules for support of up 
to 21 SCSI devices 


Flexible storage options. 

• Up to 12.6 GB per cabinet 

• Choose from Tower or 
Personal Storage Cabinet 
Hot swap drives, power supplies 
and fans 

Temperature and voltage monitorir 
Arrays can span any numb 
cabinets 


Storage 

Subsystems 



Use i 

* rvr 1 

1 «r *i I 


► Storage Manager software sets a new 
standard for storage management! 

• Easy RAID setup and maintenance 
On-line diagnostics and I/O load analysis 
Device discovery and inventory 
Optional conununicaliuns package for 
remote monitoring and maintenance 

• Event logging and broadcasting, 
via terminal, pager or fax 


SCSI Disk Array Subsystems 


Industrial-Strength RAID 

from MDPT 


























Feature 


It employs a bracketed array syntax that 
permits you to write, for example, a 2-D ar¬ 
ray constant such as 111,2,311 "cat” , 
dog” , ”bat” ) I. You often need to split an 
array into several parts and send them into 
different objects; CleanSheet always of¬ 
fers you the choice of specifying the sub¬ 


arrays by writing code or by interactively 
pointing and clicking on a grid. 

Because it provides objects with differ¬ 
ent levels of generality, CleanSheet typi¬ 
cally offers many ways to achieve a par¬ 
ticular effect. For example, to process 
every element of a 2-D spreadsheet, you 
might use the Calculator object, which ap¬ 
plies the same formula to an entire array; a 
COG (Corresponding Objects Grid) ob¬ 
ject, which contains rules on how to pro¬ 
cess by rows and columns; or pairs of An¬ 
nouncer and Reporter objects, which split 
the array into its elements, pipe them to 
an intermediate calculating object, and re¬ 
combine the results into a single array. 

Using Objects 

CleanSheet\s 58 object types fall into three 
main groups: 13 for data input, 11 for data 
display, and over 30 for processing data. 
CleanSheet offers a handful of control ob¬ 
jects, such as switches, junctions, and 
lookup tables. 

The simplest input device is an input 
table, into which you enter data just as you 
would in a spreadsheet. You cannot enter 
formulas, however, so to build the equiv¬ 
alent of a spreadsheet, you have to pipe 
the data to a calculating object and then 
pipe it to a display table. An input table 
does have built-in computational ability. 
Each row and column total is available via 
an output square marked with a sigma. 
You output the entire spreadsheet by con¬ 
necting to the square in the lower-right 
corner of the input table. 

There are other simple input devices. 


such as a text box that lets you type in text 
without surrounding it with quotes. But 
CleanSheet also offers eye-catching gad¬ 
gets, like button bars for entering restrict¬ 
ed sets of values, tumblers (i.e., rotating 
knobs), and sliders for entering floating¬ 
point numbers or integers. Most advanced 


of all are the polar, jc,y-scatter, and densi¬ 
ty-graph inputs, which let you interactively 
“paint” data onto a graph scale. For ex¬ 
ample, to complete a density graph, you 
fill a grid with blobs whose areas are pro¬ 
portional to the data value. 

For output, CleanSheet provides tables 
(for creating a conventional spreadsheet 
display), bar charts, pie charts, 3-D graphs, 
segment charts, and polar, .v, y-scatter, and 
density graphs. These objects give you so¬ 
phisticated control over color and scaling, 
and the graph objects let you produce pro¬ 
fessional presentations by incorporating 
on surfaces and backgrounds elements like 
user-supplied bit maps (e.g., a map of the 
U.S.). The one feature I miss is a surface 
plot for mathematical visualizations. 

You can also output to the Hard Copy 
object, which sends data to the printer in 
various fonns, or to the Filing Clerk object, 
which writes data to a file. Input tables 
can import data files directly from appli¬ 
cations such as Lotus 1-2-3 and dBase into 
a variety of formats, including comma-de- 
limited, DIF, SYLK, and DBF. 

Between input and output, you set up 
processing objects to do the work. As I 
mentioned earlier, CleanSheet provides a 
calculator object, into which you enter a 
mathematical expression relating the in¬ 
puts (A through Z) to the output, and a 
COG object, into which you enter multiple 
expressions and the rules defining which 
area of the sheet they apply to. As with 
other operations, you can generate these 
rules by pointing and clicking. 

The General, Financial, and Statistical 


Toolbox objects are more specialized cal¬ 
culators containing large numbers of pre¬ 
programmed functions useful in their re¬ 
spective domains. More specialized still, 
the Savings and Loan object is devoted to 
compound-interest calculations. Other spe¬ 
cialized objects include the Random Gen¬ 
erator object, the Chi-Square object for 
statistics, and the Sum, Product, and Sum- 
Product objects for matrix manipulation. 

Finally, if none of CleanSheef s other 
objects will do the trick, you can use the 
Computer object, into which you enter 
your own programs written in a C-like lan¬ 
guage called Cesk. I managed to translate 
the C source code for the old BYTE Sieve 
of Eratosthenes benchmark into Cesk in 
about 5 minutes. My efforts produced a 
handy new prime-numbers object, and the 
benchmark results that 1 got demonstrate 
that Cesk runs at around the speed of in¬ 
terpreted GWBASIC. 

Cesk has subtle syntactic differences 
from C that may cause seasoned C pro¬ 
grammers some grief at first. For exam¬ 
ple, function parameters must be sur¬ 
rounded by curly, rather than round, 
brackets (they are actually arrays), and the 
use of terminating semicolons is slightly 
different (see the listing). I also found it 
too easy to provoke UAEs (unrecoverable 
applications errors) from misbehaved Cesk 
programs, often due to heap overflow. 

When you need goal-seeking and solver 
functions like those provided in Excel, you 
can use CleanSheet's powerful Solution 
Search object. It can maximize or mini¬ 
mize a variable by repeatedly varying oth¬ 
er selected parameters. It automatically 
deploys three alternative algorithms—Lin¬ 
ear Programming, DFP (Davidson Fletch¬ 
er Powell) unconstrained optimization, and 
Constrained Boundary Traversal—to find 
a reasonable solution. 

CleanSheet's equation data type is the 
basis for other powerful objects. The Curve 
Fit object takes a table of jc,v values and fits 
a curve to them—linear, exponential, 
square, or polynomial (up to the fourteenth 
order). The output is not a data array but an 
equation that you can feed into the Equa¬ 
tion Evaluator object, which in turn ap¬ 
plies the equation to a list of x values and 
outputs the y values. 

You can feed equations into jc,y-scatter 
or polar-graph objects, which will plot 
them for you, as these polymorphic ob¬ 
jects are equally happy with a table of 
points or an equation. This feature alone 
makes CleanSheet a wonderful mathemat¬ 
ical teaching tool. Also, jc, y-scatter and po¬ 
lar-graph objects let you draw a graph and 
output the corresponding equation, so you 
can design your own empirical functions 


Cesk code for generating primes using the Sieve of Eratosthenes. 

main { pmax :« a: /* taken from input a */ 

width := 1: 

pnum 0; /* initialize prime counter */ 

flags := makearrayI true.pmax); /* set all flags true V 

for (i 0: i <- pmax; 1+-1;) 

(if (flagsfi]) /* found a prime *7 

I prime := i + 1 +3; 

for (k ;= 1 + prime; k <= pmax; k += prime;) 

flagsfk] false; /* kill multiples */ 

prfpnum ? widthlTpnum / width! : = prime; 
pnum +=1; /* primes found */ 

I : 

I; 

returnt pr) 
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If You’re Serious About 
Application Development... 
Put Away The Toys! 



D 



eveloping production quality applica¬ 
tions requires serious development tools. 
4GLs may build your application quickly, 
but they don't offer the flexibility and seal- 
ability high-end applications need. 3GLs 
are flexible, but tend to extend your 
development cycle. Neither inherently 
produces maintainable code. And the GUI 
clients they create are generally not 
portable. 


process system, and Ameritech's net¬ 
work-driven clinical database for 
improving patient care are all XVT 
applications. Commercial developers like 
Maplnfo, Clarify, and IQ Software, 
have used XVT to develop their off-the- 
shelf best-sellers. When your core business 
applications have to be done, develop 
them with XVT. 




ry* **r**y, 

aa (; 

XVT 
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No one delivers power and 
productivity like XVT 

XVT's visual C and C++ development solu¬ 
tions allow you to develop prototypes and 
applications fast, yet have 
die power and flexibility to 
handle the most complex 
jobs. Applications built 
with XVT deliver native look- 
and-feel on every popular 
platform. XVT's application 
framework even promotes maintainable 
code so you'll spend less time working on 
your last release and more time reducing your 
backlog or producing your next one! 



Proven Performance 

Avis's high volume reservation system, 
Kaiser Aluminum s vital production 


Proven Productivity 

New XYT-PowerObjeOs expand XVT's reusable 
component selection. Enhancements like 
XVT-Architect and fully integrated Rogue 
Wave TooLs.h++, make XVT a great place to 
start C++ development and makes high 
level functionality like automatic data 
propagation, object nesting, and grids easier 
to use. XVT even solves one of the most 
noted object-oriented development puzzles, 
displaying an object in its inheritance 
stream for fully context-aware editing. 

Proven Partnerships 

XVT's open architecture and use of estab¬ 
lished production quality languages like 
C and C++ have enabled us to certify more 
third-party tools than anyone else in the 
marketplace. This allows you to tailor your 


application development workbench to 
create the most robust applications possible. 

Proven Portability 

Where many so-called “portable” develop¬ 
ment tools fail is in their inability to port to 
many of today's most popular desktops. 
Some port well to one, odiers to two, but 
no one ports as well to more desktops than 
XVT; this protects you from rewriting your 
application as your end users change plat¬ 
forms, operating systems and GUIs. 

For more information on the develop¬ 
ment solutions that don't play around, 
call 1-800-678-7988, or e-mail us at 
info@xvt.com. 


M 


SOFTWARE 


XVT Software Inc. 

4900 Pearl East Circle 
Boulder, CO 80301 USA 
303-443-4223 
FAX: 303-443-0969 

livcision Software GmbH 
49 61 03 3794 0 
Personal Workstations Ltd. 
44 71 231 0333 


Windows & Windows IMT • Macintosh • OS/2 • OSF/Motif • OPEIM LOOK 

XVT. XVT Software. XVT-Power* ♦, X\T-PownOb|nt>. and XVT-Arehitcct art trademark* at XVT Software Inc All ochrr product and company names art trademarks uf thru respective holders 
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Feature 



Advisor, an interactive help system, guides you through the process of choosing the proper object, presenting you 
with all 58 choices and posing questions that help you narrow down your selection. 


by eye. I know audio and automotive en¬ 
gineers who’d kill for this feature. 

It's hard to do justice in this short space 
to the ingenuity of many of CleanSheet’s 
math functions. Consider one example, 
the Mag function, which returns the mag¬ 
nitude of an object. For a numeric object, 
Mag returns its absolute value; for a string 
object, its length; for Boolean operations, 
a I or 0. For a date object, it returns ihe 
number of days from January 1. 1900; for 
a time object, the number of seconds since 
midnight. For a complex number of the 
form a+bi, Mag returns sqrt ( a*a+b*b); 
and when applied to a square 2-D array (a 
maximum of 16 by 16 elements is permit¬ 
ted), Mag returns its determinant. The 
equally polymorphic Extrapolate function 
can identify common series types (e.g., 
the third Monday of each month) and guess 
the next item in the sequence. 

Vague logic, CleanSheet’s implemen¬ 
tation of fuzzy logic, is available within 
any object that makes comparisons. The 
syntax for vague comparisons involves 
duplicating the operator, so A << B means 
A is less than B by at least 5 percent, while 
A <<< B means a difference of less than 10 
percent. A <<<< B means a difference of 
less than 25 percent, and A<<<<<<B means 
a difference of less than 50 percent. Sim¬ 
ilarly, A >=< B means A equals B with a 10 
percent margin. In addition, CleanShcct 
offers several vague lookup functions, such 
as Nearest, that let you find the closest 
match in an array of numbers. 

Advisor 

As anyone who has studied Smalltalk or 
C++ knows, the downside of object-ori¬ 


ented systems is that you must learn the 
semantics of possibly hundreds of object 
classes. With just 58 object types, Clean- 
Sheet is modest in size compared to, say, 
MFC (Microsoft Foundation Classes), but 
its palette still looks somewhat intimidat¬ 
ing when you start. To help you get accli¬ 
mated quickly. Working Title provides a 
help system that goes beyond what Win¬ 
dows programs commonly offer. 

You can get help on any object in the 
palette, or any instance of it in a sheet, by 
clicking the right mouse button on that ob¬ 
ject. This presents you with the reference 
manual page that defines the object’s func¬ 
tions and interface. 

The extra help. Advisor, 
is unusual (sec the screen). 

This interactive system tells 
you which objects are suit¬ 
able for a given task. Its 
opening window displays 
all object icons in dimmed 
form; above and below 
them is a multiple-choice 
questionnaire, which you 
answer by clicking on buttons. For exam¬ 
ple, the first four choices are as follows; 

A 1 wi sh to present data to the user 
B 1 wi sh to obtain data from the user 
C I wi sh to process data wi thin the 
sheet 

D None of the above matches any part 
of my requirements 

When you click on one of these, the ap¬ 
propriate related icons light up, and a new 
set of choices appears. Advisor continues 
to guide you, helping you refine your re¬ 


quirements until only a few icons are lit. 
Then you can consult the normal help by 
clicking on each remaining object. 

Advisor’s search system is quite sophis¬ 
ticated; the Restart and Rethink buttons 
let you backtrack if you take a wrong turn. 
I used Advisor extensively when learning 
CleanShcct and found it excellent. 

An Object Future 

Fve said that CleanSheet offers a glimpse 
of the object-oriented future, but I need to 
qualify this. Strictly speaking, CleanSheet 
is an ordinary Windows 3.1 application, 
and its world of objects extends no farther 
than its own screen window. 

The real future of objects lies in oper¬ 
ating-system support for object commu¬ 
nication across different applications, and 
in the case of Microsoft’s operating sys¬ 
tems, this means that it lies in OLE 2. The 
current version of CleanSheet, version 1.4, 
doesn’t support OLE 2. Author Nigel John¬ 
stone says he will support OLE 2 only 
when Chicago becomes available (perhaps 
in CleanSheet 2.5), and then only in the 
form of OLE input and output objects that 
will send or return arrays of data from the 
outside world. Unfortunately, CleanSheet’s 
elegant object-communication protocol 
cannot be mixed with the baroque com¬ 
plexities of OLE Automation. Neverthe¬ 
less, I stick by my judgment that the way 
CleanSheet works—by permitting end 
users to program visually—points to the 
way that future OOP (object-oriented pro¬ 
gramming) applications w ill work. 

Of course, not every user wants to per¬ 
form even this degree of programming. 
Johnstone says that version 2.0 will add a 
complete working spread¬ 
sheet object to flatten the 
learning curve for conven¬ 
tional spreadsheet users. 

Even with this feature, 
CleanSheet will probably 
not displace Excel for tot¬ 
ting up the petty cash in the 
accounts department. It is 
more likely that engineers, 
laboratory scientists, financial modelers, 
teachers, and mathematicians will be the 
first to appreciate the program, creating in 
minutes customized and highly interactive 
user interfaces lhat are tedious or impos¬ 
sible to achieve in a conventional spread¬ 
sheet. CleanSheet will undoubtedly have 
other devotees as well: people like me, 
who find it enormously entertaining to 
play with constructor sets. ■ 


Dick Bonn rain is a BYTE contributing editor based 
in London. You can reach him on the Internet or 
BIX at dickp@bix.com. 


For More Information 


Working Title 
129 Woodstock Rd. 

Yamton, Kidlington 0X5 1PT 
U.K. 

+44 0865 370175 
fax: +44 0865 370515 
Circle 1075 on Inquiry Card. 
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*4S-Kour QuickShip program applies only to the ColorBook 4SX-33 configuralion. Your PC will be delivered to you within two business days (tom the lime of order. No 
additions or deletions can be made to the configuration. Available for approved credit card orders only. Domestic U.S orders only <0 1994 Gateway 21)00, Inc. Gateway 
2000, HandBook, black-and-white spot design, “G” logo and “You’ve got a friend in the business' 1 slogan are registered trademarks, and ColorBooL EZ Point and TclePath arc 
trademarks of Gateway 2000, Inc. The Intel Inside Logo and Intel are trademarks or registered trademarks of Intel Corporation. All other brands and product names m 
trademarks or registered trademarks of their respective companies. All prices and configurations are subject to change without notice or obligation Prices do not include 
shipping or applicable sales tax. 










GATEWAY2000 


"Yoiive goi a friend in the business. ,>K 


Hof Peal!! 

$999 

Handbook 18651-53 
With 130 If3 Hard Drive. 
World's Smallest Windows PC 
Oniy29ibs. 




it Sizzles! 

best boy,Awards 

Coiorbook DU-50, PC World, tfuly'91 
Co/orbook DU- 75. PC World, August 91 
Only Color Portable With Microsoft Office 
Professional Software Included! 


.lien fare On 
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I’m just not ready to be chained down to one master! 1 gotta find wings to 
soar with the eagles! Fly with the basset hounds! All 1 really need is a Gateway 
2000* Hand Book 1 ’ 486 to take with me when I'm on the loose. The Hand Book 
486SX-33 will set me free with a 130MB hard drive and Microsoft Works" 1 for ai 
unbelievable $999! That's a hot deal that has all the dogs barking. 

Fill will love it, too! 1 can howl outside her kennel while I modem reminders 
to my owner to refill my food bowl, The HandBook measures only 10 by 6 
inches, small enough for me to carry when I’m chasing down fire trucks. 

My master has to understand: 1 can’t stay tied to a fence post all day, I’m a 
busy dog! Maybe if I explain it to him with pictures. A ColorBook™ from 
Gateway 2000 will make him sit up and take notice. Even though I’m 
colorblind. I can show him brilliant color and 
desktop performance with prices as low as a 
basset hound’s belly. 

Gateway has the selection ! need, too, from the 
popular $1,999 486SX-33 to the power-packed DX4-75, one of the 
fastest 486 notebooks available today. The DX4-75 even has a 10.4-inch dual¬ 
scan display, the biggest most affordable screen in the entire canine world. Don’t 
go barkin' up the wrong tree. Call a friendly Gateway 2000 sales representative 
for your perfect portable PC! 
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HANDBOOK’ 486 


COLORBOOIC 


12.94 Lbs. ? 9,75" x 5.9" x 1.6" 

ISL Enhanced Intel 4 486 or 
DX2 Processor 
I External 3,5" Diskette Drive 
1 7,9" Backlit VGA Display 
12 NiMH Batteries & AC Pack 
1 Suspend/Resume Feature 
I 1 PCMCIA Type fl Slot 
I EZ Point" Integrated Pointer 
I 78-Key Keyboard 
I Parallel, Serial & PS/2® Ports 
I MS Works for Windows 3,0 or 
MS Office Professional 
(Office Professional 's Average 
Retail Value is $559!} 

I MS-DOS^ 6.22, WEW 3.11 & 
Serial Transfer Cable 
I Leather Carrying Case 


HANDBOOK 486SX-33 

4MB RAM, 130MB Hard Drive, 
Case, MS Works 

**$999 

(w/250MB HD) $1499 
HANDBOOK DX2-40 

8MB RAM, 130MB Hard Drive, 
Case, MS Works 

$1499 

HANDBOOK DX2-S0 

More MIPs per pound than any 
other subnotebooL 
8MB RAM, 250MB Hard Drive, 
Case, MS Office Professional 

>*$2299 New Low Price! 


I 5,7 Lbs,, 1 IT x 8.5" x 1.77" 

SL Enhanced Intel 486, DX2 or 
DX4 Processor 

I 4MB or 8MB RAM (Expandable 
to 20MB) 

[ 3.5" Diskette Drive and 
Removable IDE Drive 
I lQ.4 n or 9.4" VGA Dual-Scan 
1 STN Color Display 
I NiMH Battery & AC Pack 
I Suspend/Resume Feature 
I 2 PCMCIA Type II Slots 
(I Type III) 

I Integrated Trackball (2 buttons) 

185-Key Keyboard 
I Parallel, Serial, PS/2 & VGA 
Ports 

IMS Works 3.0 or MS Office 
Professional 

I MS-DOS 6.22 &WFW 3.11 
I Cool Carrying Case 


COLORBOOK486SX-33 

48-Hour QuickShip Guarantee. 

4MB RAM, 250MB HD, Case, 

MS Works, 9.4“ LCD 
AW with Fax/Modem! 

m $1999 

COLORBOOK DX2-40 

4MB RAM, 250MB HD, Fax/ 
Modem, Case, MS Works, 10,4" LCD 

$2599 

COLORBOOK DX2-50 

8MB RAM, 340MB HD, 96/24 
Fax/Modem Case, 10.4" LCD 

$3199 MS Office Professional! 
COLORBOOK DX4-75 

PC VierWs Best Buy Award 
August *94! 

SMB RAM, 340MB HD, 
TelePaih™14.4 Fax/Modem, Case, 

MS Office Professional, 10.4’ 1 LCD 


$3699 


OPTIONS FOR THE HANDBOOK 486 


OPTIONS FOR THE COLORBOOK 


Extra 2.2Ah NiMH Batteries 
$89 Each 

Citizen PN48 Portable Printer 

$229 

4MB RAM Upgrade $249 
Extended VIP Warranty. Well 
ship a replacement notebook 
within 24 hours during the 
warranty period. Must be 
purchased at point of sale, $100 


PCMCIA Cards 

■ TelePath 14.4 Faxy'Modem. 

$249 

1 96/24 Fax/Modem. $149 
1 VGA Adapter, $229 

■ External Tape Backup Unit. 
$295 

■ Ethernet Adapter, $149 

■ Token Ring Adapter, $449 


Extra 2.2Ah NiMH Batteries. 
$119 Each 

Citizen PN48 Portable Printer. 
$229 

4MB RAM Upgrade $249 
Extended VIP Warranty. Well 
ship a replacement notebook 
within 24 hours during the 
warranty period, Must be 
purchased at point of sale. $100 


PCMCIA Cards 

1 Tele Path 14.4 Fax/Modem. $249 

■ 96/24 Fax/Modem, $149 

■ Ethernet Adapter. S149 

■ External Tape Backup Unit. $295 

■ Token Ring Adapter. $449 
Combo Pack 

■ 124-Key AnyKey? Keyboard, 

15" CrystalScari* 1572FS Color 
Monitor, Microsoft Mouse and 
Gateway Cow-Spotted Mouse Pad, 
$499 


SERVICE AND WARRANTY 


Lifetime toll-free service and 
support. 

One year limited parts warranty. 
30-day money-back guarantee. 


Toll free from Puerto Rico 
800 - 846-3613 

Toll free from Canada 
800 - 846-3609 


Special VIP warranty - we ship 
replacement to you within 
24 hours during warranty - is 
available at the time of purchase 
for an additional $100. 


S/£ 


PAYMENT OPTIONS 


Lt 90 Days No Payment” terms 
available. 

Gateway accepts most major 
credit cards and C.O.D. terms. 
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GATEWW2000 


" 7ou Ve got a friend in the business. 
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Net 30-day terms and leasing 
options available to qualified 
commercial customers. 

You can also apply for the 
Gateway 2000 DuoLine™ 
MasterCard®, issued by Dial 
National Bank, Des Moines, 
Iowa* 


Intel Verified 
Upgradable 
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610 Gateway Drive - P.O. Box 2000 - N. Sioux City, SD 57049-2000 * Phone 605-232-2000 - TDD 800-846-1778 * fax 605-232 2023 * FaxBack 605 232-2561 
Component Add-On Sales 800-846-2080 ■ Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturday s(CDT) 












Feature 


Smarter Copiers, Printers, 
and Fax Devices Are Coming 


ANDY REINHARDT 



A lready dominant on the desktop, Microsoft ap 
pears bent on extending its reach into of¬ 
fice equipment and hand-held com¬ 
puters with a new operating system f 
called Microsoft Al Work. At Work lets vendors 
create intelligent peripherals, such as printers, fax 
machines, and copiers, that fit easily into a Win¬ 
dows world. 

At Work is not based on MS-DOS nor on 
the Chicago core used in the impending 
release of Windows; instead, it uses a 
new real-time kernel surrounded with 
communications protocols, Windows- 
like APIs, and a user interface tailored 
to touchscreen or stylus devices. Mi¬ 
crosoft isn't alone, however, in its quest to 
manage office integration: Novell has re¬ 
leased a set of technologies called NEST, or 
Novell Embedded Systems Technology, that ex¬ 
tends NetWare Core Protocols to devices such as ^ 
printers and copiers. NEST offers a simpler alternative 
to building a complete copy of NetWare into a device such 
as a net work-ready printer. It may also 
be used in industrial and other settings, 
where it could provide an easy means 
of linking factory data or field data to 
corporate information systems. 

Both At Work and NEST are con¬ 
sistent with the respective strategies of 
their sponsors. At Work springs from 
a Windows-centric world view. Al¬ 
though its user interface and API 
aren't exactly the same as the Win¬ 
dows GLH and Win 1ft, it’s designed to 
play in Microsoft's “Windows everywhere" framework and 
to take advantage of development tools for and programmer 
knowledge of Windows. NEST, in contrast, builds on Net¬ 
Ware services and protocols, emphasizing openness and cross- 
plat form portability, but it lacks a user interface. In other words. 
NEST is about attaching peripheral devices to a NetWare LAN. 
whereas At Work is about controlling peripheral devices from 
a Windows desktop. 

In typical Microsoft fashion, Al Work takes a “from the ground 


up” approach. Using it requires new client soft¬ 
ware, new applications, and, most importantly, 
new peripherals. Having once made these in¬ 
vestments, Microsoft says, users will enjoy pow¬ 
erful new capabilities and improved productivi¬ 
ty. NEST’s portable libraries, on the other hand, 
provide a way to make any embedded system 
NetWare-compatible. It doesn’t matter whether 
that system is based on the Intel x86 or another 
chip, or whether il runs FlexOS, which Novell 
recently sold to Integrated Systems (Santa Clara, 
California), or another real-time embedded operating system. 
According to Novell, 80 percent of embedded systems now use 
custom-written software, but by employing NEST libraries, pro¬ 
grammers can add these devices to a NetWare LAN and bring 
them under centralized control. 

These differences mean, ultimately, that Al Work and NEST 
aren't mutually exclusive, nor even necessarily incompatible. In 
fact, Microsoft and Novell are seeking rapprochement regarding 
their respective embedded operating-system initiatives. But each 


Microsoft and 
Novell believe 
that peripherals 
need their own 
operating system 
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still faults the other’s solution. Novell says 
that At Work is too tied to Windows and In¬ 
tel chips and that it does not go far enough 
in networking, whereas NEST encompasses 
security, directory services, and network 
management Microsoft counters that users 
need more than just the NetWare environ- 
ment, and they also require a consistent 
user interface for configuring and moni¬ 
toring peripherals. As has happened in the 


battle between Microsoft's TAPI (Tele¬ 
phony API) and Novell’s Telephone Ser¬ 
vices API, both solutions may end up co¬ 
existing in a single network, with NEST 
and At Work devices attached to NetWare 
LANs and fronted by Windows clients. 

Getting to Work 

At Work is designed to handle four types 
of equipment: printers, fax machines, 
copiers, and hand-held devices. The core 
operating system consists of a kernel, an 
installable File System, a graphics system, 
and communication protocols. Wrapped 
around these elements are other technolo¬ 
gies: fax extensions, RSA security (public- 
key encryption and authentication), user 
interface components, and a compressed 
document-rendering technology called At 
Work Printing. 

The kernel, roughly 85 KB in size, is 
16-bit, offers preemptive multitasking, and 


runs in protected mode on Intel-compatible 
CPUs. Although it benefits from the high¬ 
er performance of 386 processors, the 
kernel will run on 286 and later CPUs, 
because it does not use 386-specific 
instructions, fts basic responsibilities in¬ 
clude task management, memory man¬ 
agement, and interprocess communica¬ 
tions, although not through channels such 
as DDE or OLE. 


At Work uses preemptive multitasking 
to better accommodate real-time activi¬ 
ties, such as communications between 
hosts and peripherals. To provide back¬ 
ward compatibility with Win 16, howev¬ 
er, it also lets programs cooperatively mul¬ 
titask, or relinquish control to another task. 
The Al Work API is both a subset and su¬ 
perset of Win 16; it does not support certain 
Win 16 calls and uses others not in Win 16, 
such as Win32 scheduling, semaphores, 
signals, pipes, and certain file system calls. 

Its Installable File System Jets develop¬ 
ers support a variety of storage media. To 
preserve backward compatibility, the de¬ 
fault choice is the MS-DOS FAT (file al¬ 
location table), but At Work will also sup¬ 
port the PCMCIA Flash File System and 
the CD-ROM file system. The Installable 
File System creates an abstraction of fde 
system behavior, which means that appli¬ 
cations developers do not need to know 


what is on the other side of the API. 

Graphics services let developers pro¬ 
vide At Work devices with three levels of 
user interface. The simplest is a one- or 
two-line LCD, comparable to those now 
found on many laser printers and fax ma¬ 
chines. This simple interface is adequate 
for devices controlled by a desktop PC 
with a full-size, Windows-based GUI. In 
non-GUI devices such as these, the soft¬ 
ware doesn't call Windows’ GDI (Graph¬ 
ical Device Interface) or User (the win¬ 
dowing system), so memory requirements 
are minimal, roughly I MB. 

For medium-size LCDs, the type that 
might be used on a fax machine or low- 
end copier. At Work offers a set of graph¬ 
ics components (a subset of the GDI), in¬ 
cluding single windows, tabs, dialog boxes, 
3-D buttons, scrolling lists, bit maps, and 
text display. These LCDs, which typically 
support pen-based or touchscreen input, 
do not have room for multiple windows 
or small icons. Memory requirements are 
somewhat higher than those for one- and 
two-line LCDs; for instance. At Work soft¬ 
ware requires 2 MB of memory in the new 
Ricoh IFS66, an Al Work fax machine ex¬ 
pected lo ship this quarter. 

Full-size LCDs use the whole Windows 
GDI plus some Win32 calls. Such inter¬ 
faces would be used for WinPad hand¬ 
held devices, which are not discussed here. 

At Work includes two communications 
protocols: message-based and interactive. 
Both are device- and media-independent, 
which permits them to work over serial or 
parallel lines and with LANs, modems, 
and fax transports. (Device independence 
is achieved through use of Windows Sock¬ 
ets.) The store-and-forward message-based 
protocol lets you send editable or noned- 
i table documents from one process to an¬ 
other and also supports At Work's en¬ 
cryption capabilities. The protocol writes 
through Microsoft’s MAPI (Messaging 
API) to DLLs that arbitrate between mes- 
sEtging clients and hack ends. As a result, 
MAPI-compliant applications (E-mail 
c lie ills, mail-enabled word processors, and 
so on) can talk to At Work devices. (At 
Work will also support Common Mail 
Calls* or CMCs, a stripped-down set of 
standard mail APIs promulgated by the 
multi vendor XAP1A |X.400 API Associ¬ 
ation!.) The interactive real-time protocol 
is used for two-way communication be¬ 
tween devices and the host* It will also 
play a vital role in TAPI. (See the figure 
'The Architecture of Microsoft At Work 
Software.”) 

Outside the At Work operating system 
are several important new technologies. 
The first is a set of extensions to the 


The Architecture of Microsoft At Work Software 



CPU 

At Work uses a layered architecture that lets it work on a variety of hardware: at present, the oper 
ating system Is designed to run on *86 processors, but it may be ported to others in the future. 
Above the kernel, At Work is tailored to different uses on printers, hand-held devices, and so on. 
Communications services—interfaced via MAPI and TAPI—and the Installable File System are 
available to all applications. Some programs use the graphical Interface, and others do not. 
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Most Widely Used Keys 

It's true, more than 
10,000 software 
developers have called on 
Rainbow Technologies for the Sentinel® 

Family of hardware keys. More than any other 
in the world. In fact, there are over 4,000,000 
Sentinel keys in use today. That's because they 
are the most technologically sophisticated. Take 
the ScntinelSupcrPro'“ for example. 
Featuring next generation ASIC 
technology, this key provides the DON 6AU 
highest security and most flexibility 
available. Anywhere. It's just one in a family 
of keys that support virtually any computer 
platform including Windows, NT, WIN32S, 

UNIX, OS/2, open systems and Macintosh. 


Call Fop Yourself 

It's no wonder seven 
out of the ten largest 
software companies 
.1^ use Sentinel keys from 
Rainbow. With direct support 
from offices and distributors in 41 countries 
worldwide, no one else can match Rainbow's 
reputation for service. Want 
blow more? Call Rainbow 
today. Ask for a free copy 
of The Sentinel Guide 
To Securing Software. 

And while you're at 
it, ask about our 
complete line of 
Sentinel Evaluation Kits. 


5EIUII1EL 

Securing the future of software 

For your free Sentinel Guide To Securing 
Software, call your hail office 
or distributor listed below. 


II over the world software developers are 
looking for solid solutions to piracy protection 
and revenue enhancement for their 
software applications. They're looking 
for secure solutions that are reliable, 
compatible and transparent. And that's 
why they call Rainbow Technologies— 


Technologically Superior 

Sentinel keys are supported by the largest RfrD 
department in the software protection 
industry—renowned for technological 
innovations like the world's smallest key. 

And they guarantee support for virtually any 
language as well as future technologies like 


Dome see us at 
COMDEX/Fall ‘94! 

Booth #S444 
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international T.30 fax standard, primarily 
BFT (Binary File Transfer), a technique 
for sending editable files between fax ma¬ 
chines (discussed later). The second is 
AWP (At Work Printing), a scheme to turn 
the Windows GDI into a kind of page-de¬ 
scription language. AWP greatly reduces 
the size of rasterized files—to roughly one- 
quarter the size of a typical Group 3 fax, 
Microsoft says—which plays a crucial role 
in improving printer performance and re¬ 
ducing fax transmission time. 

AWP is also known as Resource-Based 


Architecture, because instead of sending a 
complete bit map of a page from host to 
printer or from one fax to another, AWP 
compresses documents by reducing them 
to component parts, or resources. All the 
text is extracted, and only one instance of 
each character is sent across the wire. It 
is cached on the other side and subsequent 
occurrences are merely referenced. The 
same applies to other primitives and pat¬ 
terns, which are extracted and re-created on 
the target device by reference. Of course, 
free-form bit maps must still be transmit¬ 


ted, and At Work compresses them using 
standard Group 3 algorithms. AWP re¬ 
sides on the client system as a printer driv¬ 
er, and its output is a resolution-depen¬ 
dent, noneditable image. 

Windows Printers 

Microsoft says that adding At Work to 
printers will provide improved control and 
feedback, faster performance, and perhaps 
lower prices. The management features 
derive from At Work's bidirectional com¬ 
munications protocol, which is supported 
by desktop drivers and dialog boxes. The 
dialog boxes offer a standard, graphical 
means to remotely set up printers and con¬ 
figure options (e.g., paper tray, resolution, 
and half-tone settings), as compared with 
setting options directly on the printer 
through a membrane pad or using generic 
Windows dialog boxes that may not sup¬ 
port unique features. At Work also defines 
a way to report—via visual and audio feed¬ 
back—printer status or error conditions 
(e.g., paper jams, a low-toner warning, 
job-completion status) on the PC to which 
the printer is attached. 

Speed improvements and potential cost 
reduction go hand in hand. Some perfor¬ 
mance gain derives from At Work’s sup¬ 
port for the Extended Capabilities Port, a 
high-speed parallel interface jointly de¬ 
signed by Microsoft and Hewlett-Packard. 
The highly compressed AWP format also 
boosts throughput by reducing the amount 
of data sent across the wire. But the big ar¬ 
chitectural difference is At Work’s load 
balancing, a technique for sharing work 
between a printer and host PC by raster¬ 
izing in either or both places, depending 
on available CPU resources. Load bal¬ 
ancing improves performance, because 
while the printer’s controller is rasterizing 
one band of an image, the host can ras¬ 
terize the next band and then blast a bit 
map down the wire. 

The prospects for price reduction are 
less certain. Microsoft asserts that printer 
vendors can save costs by eliminating lo¬ 
cal displays and keypads; more impor¬ 
tantly, because of load balancing, they 
can design printers with less expensive 
processors (x86-bascd chips, for exam¬ 
ple, instead of powerful RISC engines) 
and less memory. Vendors can also de¬ 
sign “sleek” printers that have no local 
intelligence and instead rely on the host 
PC for rasterization. This “dumb engine” 
approach has floated around for many 
years—Ricoh, for instance, aggressively 
promoted such a device in 1988—but it 
has never gained significant market ac¬ 
ceptance. Unfortunately, the cost savings 
are partly offset by At Work software 


INVEST IN JAPAN! 

But make sure to cover your investment with 
the best protection under the sun. 



For a software vendor, few markets are more 
attractive-and more challenging-than Japan. 

The market is huge, the profit potential is 
enormous, but so are the costs of translation, 
documentation, and local marketing. 

And, as in any other market, piracy and 
unauthorized use of your software can cut deeply 
into your revenues. In Japan, the problem Ls 
complicated by the fact that ordinary software 
protection devices can’t be used on die non¬ 
standard parallel ports of many Japanese PCs. 

That's why Aladdin developed the HASP36. a 
sophisticated software protection system specially 
designed for the 36-pin parallel ports found on 
Japanese NEC and Fujitsu PCs. 

Like the 1,000,000 HASP keys already in use all 
over the world, HASP36 provides a secure, reliable 
and fully transparent solution for your protection 
needs. A solution that will safeguard your 
investment, without hassling the legitimate user. 

Order your HASP evaluation kit today, and find 
out why HASP is the fastest growing software 


protection system in the world, with solutions 
for Japanese-standard computers, IBM Pfo and 
compatibles, Macs, and Amigas. 


ALADDIN 

The Professional's Choice 

North 

Aladdin Software Security Inc 

America 

The Empire Slate Building. New York 

Tel: (800) 223 4277,2I2-S64 5678 

Fax: 212-5643377 

Inti. Office 

Aladdin Knowledge Systems Ltd. 

P.O.Box 1114 l,Td Aviv 61110, Israel 

Tel: 972-3-537 5795. Fax: 972-3-537 5796 

United 

Aladdin Knowledge 

Kingdom 

Systems UK Ltd. 

Tel: 0753-622 266, Fax: 0753-622 262 

France 

Aladdin France SA 

Tel. 140 85 98 85, Fax: 1 412190 56 

Japan 

Athena Research Inc. 

Tel: 3 58 213 284, Fax: 3 386 10449 
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Reflection does it right. 


Announcing the Reflection 
Network Series® for Windows 
—-the first TCP/IP for Windows 
developed specifically for corpo 
rate networks, designed for per- 
formance, reliability, and ease 
of use. 

• Rowerful network manage¬ 
ment— Extensive diagnostic 
and monitoring tools, includ¬ 
ing SNMP MIBII 


• True open connectivity—100% 
Windows Sockets compatibility, 
drag-and-drop FTP, LPR/LPD, 
NS/VT, and LAT 

• Optimal performance and 
reliability— A cooperative VxD/DLL 
design delivers superb performance 
while it protects viral data. 

Try the new Reflection Network 
Series for yourself. It’s done by 
Reflection®, so you know it’s right. 


Call your authorized Reflection distributor: 

Australia—Megatec (03) 874 3633 Austria—SIS 
(01) 376316119 Benelux—C&SC bv (040) 434957, BMC 
(070) 360 6860 Cash Rcpublic-INSEKO CS (067) 607 311 
Denmark—Tempest 44 94 89 02 Finland—TT-Professional 
Solution Oy (90) 502 7612 France—ADE (Toulouse) 

(16) 61 73 32 44 Germany—GFKT (040) 23 73 01 0 
Hong Kong—G.T.L 753 8283 Ireland-Entropy (01) 294 0199 
Israel— Lihad/Bina Systems Ltd. (03) 557 3636 Italy— 
Siosistemi (030) 2421074 Japan-CyWmer (03 ) 59 78 5410 
Malaysia—SC? Computer Systems (03) 756 5800 Mexico— 
Infcsistemas Financiers (5) 813 1325 New Zealand— 
Interconnect (09) 358 0758 Norway—Nncpm 67581450 
Poland—Softkcm (22) 40 463! Portugal—Si Ikon 
(01)8151234 Singapore—SCS 44 l 2688 Slovak Republic— 
INSEKD a.s. (089) 64 88 08 South Africa—LAN Design 
(Oil) 444 1050 Spain—Scorpion Systems (3) 485 4044 
Sweden— Nocodl AB (018) 65 55 00 Switzerland—Commcare 
(01) 730 24 31 United Kingdom—Wick Hill MX Ltd. 

(0483) 772280 Venezuela—Lanka Sistemas (2 ) 959 2411 


^Reflection 

Making PC Connections Couw 


Walker Richer & Quinn, Inc. /1500 Dexter Avenue North, Seattle, Washington 98109 / 206217.7100 ( FAX: 206.217.0293 ( Buitenhof47, 2513 AH Den Haag, The Netherlands / *31.70,375.11,00 / FAX: +31.70.356,12-44 
Reflection and Reflection Network Senes are registered trademarks of Walker Richer & Quinn, Inc- All ocher trademarks ate the property of their respective holders. 
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licensing fees and the expense of new 
firmware and interfaces. On top of that, 
the printer market is performance-sensi¬ 
tive, and printer makers may decide not 
to strip out powerful processors or shift 
the workload hack to the host. Instead, 
they may add At Work support and charge 
more for it. 

At present, only Lexmark and NEC have 
made a public commitment to supporting 
At Work printing. The Lexmark Win Writer 
600 is available in the U.S. for $1399, and 
NEC has released a Kanji At Work laser 
printer in Japan. (NEC also sells the Silent- 
writer Superscript 610 in the U.S„ a $600 
Windows GDI laser printer that uses only 
the host’s processor and RAM. However, it 
is not yet an At Work product.) 

Just the Fax 

Ironically, fax machines could represent 
At Work's area of greatest innovation. 
Fax machines exploded on the scene in 
the 1980s, partly because of the failings of 
E-mail, But now that people are used to 
exchanging electronic mail instanta¬ 
neously, they want to exchange editable 
fax documents, as well. Because fax is 
among the most pervasive of all "trans¬ 


ports,” Microsoft is retrofitting it to han¬ 
dle binary files, which is somewhat like 
using horse-drawn carriages to ship air¬ 
plane parts. 

At Work allows fax machines to be¬ 
come intelligent network nodes controlled 
from the desktop, with advanced features 
such as built-in hard drives for storing in¬ 
coming and outgoing faxes. As with to¬ 
day’s fax servers, you may select a docu¬ 
ment on your desktop, choose the recipient 
from a local or centralized address book, 
and send the file across the network and 
out through the fax. 

You can even send a document via fax 
from within certain programs. Software 
built into the At Work fax machine can 
log usage and track costs for billing. And 
the graphical desktop client makes it easy 
to employ such advanced features as de¬ 
layed transmission or broadcast fax, which 
often exist in today ’s fax machines but are 
too hard to use. 

At Work Fax surpasses contemporary 
products in two areas: BFT and support 
for fax via E-mail interface standards. BFT 
is simply a faster way to send faxes and 
an easier way to send editable files, such as 
Microsoft Word documents or 1-2-3 work¬ 


sheets, from one compliant machine to an¬ 
other. As such, BFT is no different from 
E-mail attachments, BBS uploads/down¬ 
loads, or direct modem-to-modem trans¬ 
missions, except that if s simple enough 
that a novice who knows nothing about 
modems can use it. 

At Work follows a defined procedure 
for establishing optimal communications 
between machines. When you specify the 
recipient, At Work checks its database to 
see if the capabilities of that person’s fax 
machine are already known. If so, and if 
the target supports BFT, At Work defaults 
to that as the fastest method, unless you 
choose to transmit only an image, in which 
case the file is rendered using bandwidth¬ 
saving AWP and sent out. 

One benefit of AWP: Its image quality 
is higher than that of a normal fax, and the 
received image can be printed on an At 
Work printer or fax machine using the 
same AWP rendering model. If the recip¬ 
ient has a conventional lax. At Work ras¬ 
terizes and sends the file using Group 3 
standards. If the recipient is unknown* At 
Work dials the target machine and tries to 
send BFT; if that fails. At Work uses 
Group 3. Results of the interaction are filed 





Knowing where you are is only the beginning — 

Transform your laptop PC into the ultimate LAND NAVIGATION 
SYSTEM with RETKI. Linked to the constellation of Global Position 
System Satellites, RETKI opens new horizons in travel: 


RETKI-pinpoints your location-continuously-on 
extremely detailed maps. Plot the route to each stop 
on your itinerary! Ever been LOST? Miss a turn? 
Detour around bad road conditions or heavy traffic? 
NO PROBLEM! No need to stop and ask directions. 
RETKI quickly replots the route. 

RETKI-guides you! Active displays show distance 
to next turn, waypoint or final destination, projected 
travel time and points of interest along the way. 
oa Discover a brand new street? Find a point of inter¬ 
est? Simply add them to customize your map. Select 
map rotation and zoom level for GREAT displays. 

Value priced at 81,235.00 
To order C9161 676-0690 

Includes; small scale U.S. map, GPS receiver and antenna. 
Free Local Area Map 
Maps of most U.S. cities available. 
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RETKI GPS LAND NAVIGATION SYSTEM 


VESA/MC 

Visit our COMDEX Booth &S4537 
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YOU ARE OUT OF BUSINESS EVERY MINUTE YOUR DATA IS UNAVAILABLE. 


Which is why Mega Drive has created the MR and MK RAID disk arrays to be the most advanced, fault tolerant storage systems 
available. With 2 to 490+GBs of they meet and exceed all of your mission 


critical computing needs. 

At the center of the Mega Drive 
RAID disk arrays is an active 
backplane that provides billions of 
hours of reliable performance. 
Built on a hardware-based RAID 
architecture, and 
drives, power supplies and fans, 
Mega Drive RAID disk arrays run 
complex applications year after 
year without ever skipping a beat. 

But real world storage systems 
require more than relentless 
reliability. They demand power 
and performance to handle your 
graphics, multimedia, imaging, 
and general 

office applications. Which is why 
we've designed the MR and MK 
RAID disk arrays with a Fast &Wide 
SCSI-2 interface, a blazing fast i960 
RISC processor, and up to 128 MB 
of cache. To further increase the 


fault tolerance 


Mega Drive stores the data for 

SOME OF THE LARGEST CORPORATIONS 
AND GOVERNMENT AGENCIES 
FOR ONE GOOD REASON, 


III! 



Mega Drive's MR and MK RAID Disk Arrays Features: 

Support of RAID Levels 0,3 and 5 Scalable 2 to 490 GB of Safe Storage High-Capacity , No Downtime System 

Up to 128 MB of Cache High Throughput Fast & Wide SCSI-2 Optional DAT or 8mm Tape Drives 

Intel i960 RISC-Based RAID Controller Front Panel LCD Array Control Center Optional Remote Pager Notification 

Cableless, Active Backplane Single-Ended/Differential Options Hot Swappable Drives, P/S and Fans 


are 


of the Mega Drive arrays, we've added optional remote pager modules, tape backup units and a built-in UPS. 

Just as important as reliability and performance is your need for flexibility. So naturally, all of Mega Drive’s RAID disk arrays 

ready. In addition, they support Macintosh, PowerPC, UNIX, SUN, DEC, RS/6000, HP, SGI, 
Apple Workgroup Server and A/UX, And for your evolving storage needs, they provide a path using the same 

shock-mounted drives as our Mercury removable hard drive system. 

Reliability. Performance. Flexibility. It all adds up to this: Mega Drive 
RAID disk arrays solve all your real w r orld storage needs. For more 
information on the most advanced storage systems available, call 


£M Megadrive. 

THE POWER OF CRITICAL MASS STORAGE 


489 South Robertson Boulevard. Beverly Hills. CA 90211 
I • FAX 310.2- 


Phone 310.247.0006 • FAX 310.247.8118 
E-mail: sales@uul201jnegadrive.com 


1-800-664-MEGA ext. 330. 


Mega Drive today at 
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in the database for future reference. BFT 
also supports encryption as a means of en¬ 
suring secure fax transmissions. 

The second major breakthrough is an 
E-mail interface for fax. Chicago will in¬ 
clude fax as a MAPI transport, so appli¬ 
cations that write to MAPI can now handle 


faxes as well as E-mail. As a result, users 
don’t need to know what transport is being 
used; they merely dispatch a document, 
which reaches its destination by the best 
available means. Workgroup tasks, such 
as forms routing, benefit enormously, be¬ 
cause they arc no longer limited to run¬ 
ning over LANs; some users may be 
reached permanently or temporarily by 
fax, but the sender never knows. 

The first At Work fax, and one of the 
first At Work devices of any kind, is the 
IFS66 from Ricoh, a high-end product 
whose price has not yet been announced. It 
comes with 2 to 8 MB of RAM (2 MB is 
used for the At Work software alone), 
built-in floppy and hard drives, and a 
touchscreen interface. It’s also a complete 
network device, supporting both a direct 
network connection and built-in services. 
It runs over Novell’s IPX/SPX now but 
will work on TCP/IP, AppleTalk, and oth¬ 
ers as needed in the future. The local hard 
drive lets the IFS66 spool fax jobs by itself. 
Other companies that have announced sup¬ 
port of At Work Fax include Castelle, Del- 


rina, GammaLink, Minolta, Mita, Mura- 
ta, Oki, Toshiba, and Xerox. 

Hornet's NEST 

The approach that Novell is taking with 
NEST is different from At Work’s in several 
ways. First NEST libraries may be linked 


into any commercial or proprietary embed¬ 
ded operating system that supports pre¬ 
emptive multitasking. NEST may also be 
used on different processors, an essential 
requirement given the wide range of em¬ 
bedded chips now in use (of which x86 
CPUs are a small percentage). Novell used 
to offer its own embedded operating sys¬ 
tem (FlexOS, which came from Digital Re¬ 
search when Novell acquired it) but has now 
sold dial product to underscore its operat¬ 
ing-system independence. 

In some cases, NEST is smaller than At 
Work, requiring on the order of 75 to 100 
KB. Also, given the preponderance of cus¬ 
tom-embedded solutions, it could provide a 
better choice than At Work for existing de¬ 
signs or devices with limited resources; po¬ 
tential uses might include point-of-sale ter¬ 
minals and factory-floor, security, or 
environmental-control systems. In office de¬ 
vices, such as printers and faxes. At Works’ 
greater memory and processing needs are less 
of a handicap, because they play a propor¬ 
tionally smaller role in overall system cost. 

Because its layered architecture separates 


media and transport from higher levels of 
the protocol stack, NEST is completely net¬ 
work-independent. One of its most intrigu¬ 
ing aspects is that, in the future, communi¬ 
cation between devices and systems will 
occur via an object request broker based on 
CORBA (Common Object Request Broker 
Architecture) standards. As a result, Nov¬ 
ell says that NEST will make it possible for 
work to be shared among networked de¬ 
vices and hosts. (See the figure “The Ar¬ 
chitecture of NetWare Embedded Systems 
Technology Software.”) 

The point of NEST is to take advantage 
of the features already in NetWare, such as 
file and print services, directory, security, 
queuing, and messaging. NEST offers a 
way to add a protocol stack and NetWare 
client services to a device. For instance, 
instead of relying on an external print serv¬ 
er or supporting a full, native copy of Net¬ 
Ware inside each device, vendors can cre¬ 
ate true network printers by embedding 
reduced versions of core NetWare services 
(i.e., PServer and NPrinter). 

In contrast to At Work, however, NEST 
doesn’t provide assistance when it comes 
to managing and configuring a device or 
interpreting its error conditions. Instead, 
NEST leaves it to a device’s maker to cre¬ 
ate client-side Windows or Mac drivers 
and dialog boxes. 

Future Tense 

At Work and NEST are important to their 
proponents because they represent a log¬ 
ical next step in the evolution of person¬ 
al computing. With NEST, Novell is as¬ 
serting its dominance over the world of 
networking and expanding into areas such 
as office equipment and process control. 
But Novell’s inability to control the user 
interface means that other companies— 
Microsoft, Apple, Sun. and various ISVs 
(Independent Software Vendors)—will 
always provide users with the dashboard 
for driving those networked devices. 

With At Work, Microsoft is making a 
critical bid to expand the domain of its 
operating systems beyond the desktop, 
an effort by no means assured of suc¬ 
cess. At Work suffers a bit from “not in¬ 
vented here” syndrome; it requires part¬ 
ners to buy into the scenario and stake 
their futures on Microsoft. But if any¬ 
body can pull that off, Microsoft can. It 
would be in the best interest of users, 
however, if both Microsoft and Novell 
continue to seek ways to make their so¬ 
lutions interoperate. ■ 


Andy Reinhardt is BYTE's West Coast bureau 
chief. You can reach him on the Internet or BIX at 
a re in ha rdi @ bix. com. 


The Architecture of NetWare Embedded Systems Technology Software 



Like Microsoft’s At Work, Novell’s NEST uses a layered architecture, but it is intended to run on 
multiple operating-system and processor platforms through the abstraction of the POSE. Higher 
levels of the stack are drawn directly from NetWare, and Novell will provide implementations of its 
print services for easy porting to new NEST printers. 
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Help 
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Ayuda 

Aide 

Towa Chuseyo 


When it cranes to help fix - your computer, 
there’s just one word you have to know. 


CompuServe. Because on CompuServe you can be in 
direct touch with many of the hardware manufacturers and 
software publishers themselves. Not to mention a world¬ 
wide network of people like yourself who have already 


coumnY 

TOLL-FREE 

DIRECT 

FAX 

Australia 

t -800-025-240 

(+61) (2)410-4260 

(+61) (2) 410-4223 

Chile 


(+56) (2) 696-8807 

(+56) (2)698-1474 

France 

AZUR: 36-63-81-22 

(+33) 1-47-14-21-65 

(+33)1-47-14-21-51 

Germany 

013037 32 

(+49) (+39) 66 55 Chill 

(+49) (+89) 66 55 0-242 

Hong Kong 


(+852) 599-2788 

(+852)506-3445 

Hungary 


(+36) (1)212-4612 

(+36) (1)212-3126 

Israel 


(+972)(3)6383230 

(+972)0)6383288 

Japan 


(+31)0)5471-5806 

(+81) (3) 5471-5890 

South Korea 

080-022-7400 

(+82) (2) 528-0472 

(+82) (2) 523-0597 

Mexico 


(+52) (5) 629-3190 

(+52) (5) 629-0193 

Mew Zealand 

0800-446-113 

(+61) (2) 410-4260 

(+61) (2)4HM223 

South Africa 

0800-112252 

(+27) (12) 841-2538 

(+27) (12) B41-3604 

Taiwan 

080-251-009 

(+886) (2)651-6899 

(+886)(2) 651-1801 

United Kingdom 

0800289 378 

(+44) [272)760681 

(+44) (272) 252210 

Venezuela 


(+58) (2) 793,2984 

+58) (2) 793-1952 

Elsewhere 


(+1)614-529-1349 

(+1)614-529-1610 


encountered — and solved — the very same problems 
you have now. You’ll get answers that are fast and accurate, 
so no problem will be a problem for long. 

And that’s just the tip of the iceberg. CompuServe 
is a vast, worldw ide information resource that can help 
to make your life infinitely easier in many other ways, 
too. With everything from extensive global communi¬ 
cations abilities to help keep you in touch, to vast research 
resources to help keep you in business — all at your 
service, 24 hours a day, seven days a week* 

For more information on how much CompuServe 
can do for you, just call one of the phone numbers listed 
here or e-mail us at U$INFO@CI$*compuservcxom. And 
let us give you an example of just how helpful we can be. 

flE CompuServe 
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Brilliance 2IA Monitor with 

CyberScreen® Technology It's hard to imagine how 


you can improve the picture quality of a Brilliance Monitor. But take a look at the new 
Brilliance 21A with CyberScreen Technology and you'll see that Philips' latest 
invention has just done that. Philips 21 inch with CyberScreen Technology is the 
world’s first totally digitalized monitor. This means that it gives you unparalleled 
monitor performance in terms of digital convergence correction and colour 
and brightness uniformity right to the very edge of the screen. This degree of accuracy is absolutely essential for 
design work, DTP, CAD/CAM and all operations where colour matching is critical. CyberScreen Technology 
also features the magnetometer which completely neutralizes magnetic variations. So take a look at the Philips 21 A 
with CyberScreen Technology and you'll be amazed just how clever Brilliance can be. CyberScreen 
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Look how clever Brillianc 
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HIGH RESOLUTION MONITORS 


Brilliance and CyberScreen arc registered trademarks oF Philips Electronics N.V. 
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State of the Art 



Can AMD top the Pentium? Can SPARC catch fire? And can Intel remain king of the mountain? 
In the world of microprocessors, the excitement never ends. 






















E very year, in mid-October, the best 
and the brightest in the world of mi¬ 
croprocessor design converge on the San 
Francisco Airport Marriott for the Micro¬ 
processor Forum, In an event orchestrated 
by Michael Slater, editor/publisher of the 
Microprocessor Report, they reveal to the 
world and each other just what they’ve 
cooked up in the way of new micro¬ 
processors. Here you will find the chip that 
will power your system next year or the 
year after. 

This year, the microprocessors an¬ 
nounced at the forum make up a most 
interesting group. Collectively, they rep¬ 
resent the current state of the art in micro¬ 
processors. Individually, they carry the 
hopes, dreams, and fortunes of some of 
the biggest companies in the industry. 

Knockin' on Intel's Door 

For the past tew years, AMD has enjoyed 
a fair measure of success in the xS6 mar¬ 
ket, In the face of never-ending litigation 
with Intel over the terms of a technology- 
sharing agreement gone sour, the company 
has carved out a significant portion of the 
486 market. 

Despite its successes in the courtroom 
and in the marketplace, AMD has been be¬ 
set by a serious problem: Because its de¬ 
signs are derived from Intel’s, it has lagged 
at least a generation behind Intel in getting 
processors to market. It always plays catch 
up, never reaping the substantial financial 
benefits that accrue when you are the sole 
source of the fastest x86 processors. 

The K5 is AMD’s declaration of inde¬ 
pendence, The only thing it shares with 
Intel's processors is the x86 architecture. 
Thus, to a programmer—or to any soft¬ 
ware a programmer produces—the K5 is 
indistinguishable from a Pentium or a 486- 
Whcre K5 differs is in its microarchi- 
lecture. It processes x86 instructions in a 
different way from a 486 or Pentium. It is 


the latest in a series of fifth-generation x86 
processors—NexGen's Nx586 and Cyrix’s 
Ml are the others—that operate differently 
from the Pentium, yet achieve the same 
results. In “AMD vs. Superman,” Tom 
Ha I flii 11 describes the technology of the 
K5 and discusses its implications in the 
marketplace. 

New Beginnings 

An early commercial pioneer of RISC 
technology. Sun Microsystems rode the 
performance advantage of its SPARC ar¬ 
chitecture to the top of the workstation 
world, leaving its competitors scrambling 
to catch up. Well, the scramble is over, 
and Sun is now in a tight spot. 

On the high end, SPARC has been un¬ 
able to compete with newer RISC archi¬ 
tectures: DEC’s Alpha, Hewlett-Packard's 
PA-RISC, and Mips Computer Systems' 
Mips—just about every architecture regu¬ 
larly surpasses the performance of SPARC. 
On the low end, where Sun has long en¬ 
joyed a price/performance advantage, PCs 
based on the Intel Pentium (and soon the 
K5, Ml, and Nx586) often outperform 
SparcStations, What’s a company Lo do? 

Sun’s solution is to regain the technol¬ 
ogy high ground that first propelled it to 
prominence. The visible manifestation of 
this solution is UltraSpare, a 64-bit SPARC 
implementation. In ""SPARC Strikes 
Back,” Peter Wayncr examines how Ultra- 
Sparc stacks up against the competition. 

Moving Forward 

Another major announcement out of the 
Microprocessor Forum comes from Mips, 
Like Sun. Mips has not often been on the 
leading edge of performance, but this seems 
more by design than anything else. Re¬ 
cently, with its many partners. Mips has 
devoted much time and energy to deriva¬ 
tives such as the ultra-low-power R4200, 
the floating-point-intensive RSfXKVSOlO, 


and the low-cost R4600 Orion. Tn doing 
so, however. Mips has seen its mainline 
R4(XX) and R4400 processors slip further 
behind the leading edge. 

The T5 changes all that and gives Mips a 
needed boost in performance. Tom Halfhill 
reports on the ins and outs of the T5 in *T5: 
Brute Force." 

End of an Era? 

Back in 1991, when Apple, IBM. and Mo¬ 
torola announced their intention to create 
a new processor architecture, and IBM and 
Motorola agreed to jointly design the first 
four implementations of that architecture, 
most observers were skeptical that they 
could pull it off. The PowerPC 620, the 
high-performance member of the PowerPC 
family, is the visible capstone of the Pow¬ 
erPC alliance. With the 620, IBM and Mo¬ 
torola have moved the PowerPC to 64 bits. 
Tom Thompson describes its workings in 
'"PowerPC 620 Soars.” 

The 620 is the last processor that IBM 
and Motorola are committed to designing 
together. Whatever the future of the Power¬ 
PC architecture, the first four members of 
the line will always stand as landmarks of 
creative technical collaboration. 

Offstage lights 

Among the companies without major CPU 
announcements at the forum was DEC, 
which jumped Lhe gun by announcing the 
21164, the world’s fastest MPU (micro¬ 
processor unit) last month. 

HP and Intel tire busy jointly develop¬ 
ing a “post-RISC' 1 architecture (reportedly 
based on Very Long Instruction Won! tech¬ 
nology—see this month’s Core Technolo¬ 
gies CPU column) that will run PA-RISC 
and x86 software. When they are ready 
sometime in 1997 or 1998 to announce the 
fruits of their labors, they will probably do 
it at the Microprocessor Forum. 

—Bob Ryan, Senior Editor 
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at the Point of Sale . . . 

No matter how good an operating system may look on paper, 
it's got to deliver the goods at run time. When you’re hit with 
millions of credit-card transactions a day, or busy retail checkouts 
that just can't quit, you need an OS you can count on. With QNX, 
you get responsive, reliable performance. Industry-standard tools. 
And the flexibility to run on everything from handheld devices 
(with full (ilJI support) to enterprise-wide networks. 





ON THE INFORMATION HIGHWAY . . • 

News travels quickly. So does entertainment, online education, 
or any other kind of information you need to move. With our 
built-in fault-tolerant networking, robust filesystem, and high- 
performance X Window System (155,000 Xstones), no wonder 
developers depend on QNX for call routing, text-to-speech, 
video-on-demand, and other computer telephony applications. 


On the Factory Floor . . . 

Automation applications would grind to a halt without the 
tried-and-true functions of a real realtime OS. Like priority- 
driven preemptive scheduling. And executive-class context 
switching (QNX clocks in at 5 psec on a 66MHz 80486). From 
automotive plants to nuclear power facilities, QNX has been 
keeping thousands of mission-critical applications up and 
running around the clock for years. 



In Hospitals and Labs . • . 

Healthcare workers don't have time to wait for vital data. 
Which is why QNX is at the heart of a wide variety of 
performance-critical applications. From automated patient 
charting to medical imaging, QNX gives developers the 
competitive edge to build cost-effective products on standard 
platforms that can outperform costly high-end systems. 
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We Work in Real Time. 

1 -800-676-0566 


(EXT. 101) 

qnx software Systems ltd. 175 Terence Matthews Crescent. Kanata, Ontario, Canada K2M 1W8 Tel:613-591-0931 • fax:613-591-3579 

C QNX Software Systems Ltd. 1994. QNX is a registered trademark of QNX Software Systems Ltd. 
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AMD vs. Superman 


The quad-issue K5 series is AMD's long-awaited answer to Intel’s Pentiums. Its RISC-like core and innovative 
approach to x86 decoding may propel it past the Pentiums of today, but Intel isn’t standing still. 

TOM R. HALFHILL 



$H$f! 


O riginally it stood for Kryptonite, the 
mythical substance that could de¬ 
stroy Superman, But to avoid legal has¬ 
sles with D,C. Comtes, AMD changed the 
code name of its fifth-generation x86 chip 
to Krypton-5, or K5. That compromise is 
symbolic of AMD’s long quest to chal¬ 
lenge Intel’s supremacy in microproces¬ 
sors—a quest that has been dogged with le¬ 
gal obstructions and technical hurdles at 
every turn. 

Since 1990, lawyers for AMD and Intel 
have been lighting tedious battles over 
contractual language and microcode in 
federal court. By 1994, it seemed that 
AMD was gaining the upper hand. But 
lawsuits were only pan of AMD's trou¬ 
bles. For years, AMD has lagged at least a 
full generation behind Intel in x86 evolu¬ 
tion, relying heavily on licensed technol¬ 
ogy and minor variations of Intel chips to 
carve out a pittance of market share. In¬ 
ters 1993 introduction of the Pentium— 
the first superscalar x86 processor—threat¬ 
ened to widen the gap and knock AMD 
out of the contest altogether (see “80x86 
Wars” June BYTE). 

But at AMD’s labs in Austin, Texas, 
engineers had begun work on a new xS6- 
compatiblc microprocessor family. Their 
goal w as to create a series of chips that 
would leapfrog Intel’s Pentiums and put 
an end to AMD's perennial follow-the- 
leader status. To reach that goal, they had 
to start working on the K5 before they 
knew any significant details about the Pen¬ 
tium, This ensured that the K.5 would not 
be a derivative design, but it also pul enor¬ 
mous pressure on the engineers to devise a 
superior microarchitecture without sacri¬ 
ficing software compatibility. 

There was honor at stake, too. after In¬ 
tel CEO Andy Grove denounced AMD as 
*4he Milli Vanilli of semiconductors,” a 
reference to the pop singers who were 
stripped of a Grammy award for lip-synch¬ 
ing their songs. Grove dismissed AMD as 
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AMD vs. Superman 


a clone company: “Their last original idea 
was to copy Intel/’ 

AMD CEO Jerry Sanders, visiting 
Austin for a quarterly strategy meeting in 
late 1993, declared that an independently 
designed fifth-generation x86 chip was 
AMD’s top priority. Work had already 
started in July 1992, but incredibly, the 
team consisted of only two engineers: 
Mike Johnson, director of advanced pro¬ 
cessor engineering, who also fathered 
AMD’s 29000 embedded RISC chip, and 
Dave Christie, who began modeling vari¬ 
ous design alternatives on a software sim¬ 
ulator written by Johnson. Later, they were 
joined by Dave Witt, who became the de¬ 
sign manager. But several months passed 
before the number of K5 engineers in the 
lab exceeded the number of lawyers in the 
courtroom. 

After two years of effort, the result is a 
truly creative design that makes AMD’s 
promise to catch Intel at least credible, 
though by no means assured. AMD says 
the K 5 is its first x86-compatible CPU fam¬ 
ily that discards all vestiges of Intel’s in¬ 
tellectual property (including microcode) 
while delivering better-than-Intel perfor¬ 
mance. According to AMD’s simulations. 


the first K5-series chip will run real-world 
applications (e.g., Microsoft Word, Excel, 
and Corel Draw) about 30 percent faster 
than a Pentium at the same clock speed. 
AMD says it could do even better with ar¬ 
tificial benchmarks such as SPEC and Dhry- 
stone—and without optimized compilation. 

Johnson credits the K5’s performance 
to larger primary caches and a more ag¬ 
gressive superscalar design. Instead of the 
Pentium’s twin integer pipelines, with their 
many restrictions on parallel execution, 
the K5 has a five-unit, four-issue super¬ 
scalar architecture that unites a RISC-like 
core with a unique x86 instruction decoder. 

The decoder, by far the most complex 
and fascinating part of the chip, strives to 
minimize the liabilities of the x86 instruc¬ 
tion set by splitting the long CISC in¬ 
structions into smaller RISC-like compo¬ 
nents called R-ops (RISC operations). 
These R-ops, in turn, are dispatched four at 
a time to a core that borrows heavily from 
RISC. Dynamic register renaming, branch 
prediction, speculative execution, and out- 
of-order execution—it's all there. The K5 
implements a hybrid CISC/RISC technol¬ 
ogy that is also evident in the Nx586 chip 
from NexGen and will almost certainly be 


a larger feature of Intel’s next-generation 
x86, code-named P6. 

The K5’s design had better be forward- 
thinking, because the competition isn’t 
standing still. The P6 is expected to debut 
next year, when AMD will just be ramping 
up production of the K5. At the same time, 
NexGen will be shipping the Nx586 and 
Cyrix will introduce yet another fifth-gen¬ 
eration x86. the Ml (see the text box “x86 
Wars Update”). 

AMD claims the K5’s microarchitec¬ 
ture has enough performance headroom 
to compete with all these processors, and 
that faster versions will soon follow. 
There's already talk about a K6 that could 
debut late next year or early in 1996. The 
K6 might depart even further from its In¬ 
tel ancestry by abandoning pin-compati¬ 
bility with Intel’s x86 chips. (In contrast, 
the K5 is pin-compatible with the P54C- 
scrics Pentiums.) As with most wars of in¬ 
dependence, AMD’s struggle with Intel 
will not be won easily or cheaply. 

CISC/RISC Fusion 

Intel's public commitment to CISC not¬ 
withstanding, it is generally recognized 
that future gains in x86 performance will 


x86 Wars Update 


I t appears 1995 will be the year when fifth-generation x86 mi¬ 
croprocessors come into their own. Although volumes of 486- 
class chips are expected to remain strong, the proliferation of 586- 
class CPUs will give system makers and users many options, 
forcing system prices well below $2000 by the end of 1995. 

Intel (Santa Clara, CA) will continue introducing new variations 
of the Pentium. This December, Intel is promising to release 
the P24T, the long-awaited Pentium OverDrive chip for systems 
with special upgrade sockets. To address the heat problems 
known to afflict this CPU in some systems, the P24T will run at 
3.3 V and include a tiny fan and a piggybacked voltage transformer 
for compatibility with 5-V motherboards. Another Pentium variant, 
code-named P55C, is expected to shrink the die to a 0.4-mi¬ 
cron process and perhaps add more cache. Intel will also intro¬ 
duce a 75-MHz version of the P54C-series Pentium this fall. 

Sometime in 1995, Intel plans to announce the P6, the first 
sixth-generation x86 processor. Virtually nothing has been publicly 
disclosed about this CPU, but it’s expected to be a multichip 
module that modestly improves on the Pentium’s superscalar 
core. There’s also a rumor that the P6 uses some patented tech¬ 
nology that will make it legally difficult for vendors of other x86 
processors to use the same supporting chip sets. Appreciable vol¬ 
umes of the P6 probably won’t reach the market until 1996. 


NexGen (Milpitas, CA) recently saw Alaris (Fremont, CA) ship the 
first systems using its Nx586 processor. (For more information on 
that system and how well it performs, including the first benchmark 
report, see News & Views, page 30.) It will be interesting to see 
how well this newest entry fares in the chip wars. Although the 
Nx586 will be its first product, NexGen has been working on the 
design since 1986. (For more on the company’s history, see 
“NexGen Nx586 Straddles the RISC/CISC Divide," June BYTE, 
page 76.) NexGen has some strong financial backers, and the 
Nx586 is being manufactured by IBM Microelectronics. 

Cyrix (Richardson. TX) says it will deliver samples of its Ml pro¬ 
cessor this year and begin volume production in 1995. Like AMD 
and NexGen, Cyrix has designed a superscalar microarchitec¬ 
ture that is more flexible than the Pentium’s and has enough po¬ 
tential to compete with all the new Pentium variations now ap¬ 
pearing (see “Ml Challenges Pentium," January BYTE). Also like 
its fellow x86 competitors, Cyrix has perennially lagged at least 
a year behind Intel, and its efforts to close that gap will depend 
on whether the P6 is a radical leap beyond the Pentium. 

IBM Microelectronics is manufacturing the Ml and has also ac¬ 
quired the right to sell the chip under its own name. Such an en¬ 
dorsement from IBM could go a long way toward establishing the 
credibility of Cyrix in the high-end x86 market. 
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Quick STATIST 1C A/9F“ (for Windows) Acomprehen- 
sivc selection of basic statistics and the full graphics capabilities of 
mnsncvw m Price $495 


ST AT I ST 1C A/dos (for DOS) A STATISTlCA/w-compat- 

iblc data ttnalysis system ■ Price (795, 


Quick $TATISTICA/DOS v (for DOS) A subset of STA- 
TfSTIGVbos statistics and graphics ■ Price (295. 


Domestic slt/h $10 per product; 14-day money back guarantee. 


STATISTICA/W ™ (for Windows) Complete Statistical Sys- 
tan with thousands of on-screen customizable, presentation-quality 
graphs folly integrated with all procedures ■ Complete Windows 3 1 
support, DDE, OLE, fT-fottfs, multiple toolbars, right mouse button 
support a Unlimited numbers of dala-, results-, and graph-windows 
a In ter-window integration: data, resuits, and graphs can be treated 
as objects and converted into one another in a number of ways ■ 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi¬ 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logil/probil; general ANCOVA/MAiNCOVA; stqr- 
wise discriminant analysis; log-linear analysis; factor analysis; clus¬ 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast¬ 
ing; lags analysts; quality control; process analysis; experimental de¬ 
sign (with Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa¬ 
cilities (spreadsheet with long formulas, block operations, ad¬ 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) m Batch command 
language and macros also supported, ‘turn-key system” options ■ 
All output displayed in Scrollsheets 71 * (dynamic, customizable, pres¬ 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ■ Extremely large analysis designs 
(e,g. f correlation matrices up to 32,000x32,(300, unlimited ANOVA 
designs) ■ Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended ("quadruple”) preci¬ 
sion; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an extensive selection of file import/export fa¬ 
cilities ■ Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multi variate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanently to menu a On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
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K5 Pipeline: Mdding CISC and RISC 

Variable-Sength *86 instructions 



As the K5 prefetches variable-length x86 instructions into its primary cache, it lags them with predecode informs 
tion that will assist full decoding later. Every cycle, the chip fetches op to 16 bytes' worth of tagged instructions 
from the instruction cache into a byte queue. The byte queue stores the x86 bytes and predecode Information 
from a stream of speculative cache lines and merges them with the currently accessed cache line. From there, a 
two-stage decoder converts the x86 instructions into relatively simple, fastexecuting R-ops and then dispatches 
them to five independent functional units. These units can execute as many as five instructions per cycle In any 
order. Before retiring the results, a reorder buffer holds the speculative instructions in original program order to 
forward Intermediate results and recover from mispredicted branches and exceptions. 


be achieved by working around the inher¬ 
ited limitations of the x86 instruction set. 
CISC was a good idea when Intel con¬ 
ceived the original 8086 in the 1970s and 
was trying to cram a rich instruction set 
onto a 29,000-transistor chip* But a pro¬ 
cessor like the K5 , which incorporates 4,1 
million transistors, has different priorities. 
It is bound by how fast it can fetch, de¬ 
code* and execute instructions, not by die 
computational wealth of its instruction set. 

The pure RISC approach would be to 
dump the x86 instructions altogether and 
replace diem with modem, streamlined in¬ 


structions. However, the x8ffs greatest li¬ 
ability is also its greatest asset: an in¬ 
struction set that runs more software than 
any other architecture in the world* 

The approach now being explored by 
all x86 engineers—including those at Intel, 
AMD, Cyrix, and NexGen—is to integrate 
CISC and RISC technologies without 
abandoning backward compatibility. Spe¬ 
cial attention is being focused on the x86 
instructions themselves, which are trou¬ 
blesome because of their complexity and 
variable lengths. After evaluating several 
different solutions, AMD finally settled 


on a sophisticated decoder that 
turns complex x86 instructions 
into relatively simple and fast- 
executing R-ops. 

R-ops bear a strong resem¬ 
blance to the microcode in¬ 
structions that are inherent in 
all x86 processors. Every x86 
chip executes its most complex 
instructions as a sequence of 
microinstructions fetched from 
an internal microcode ROM, 
though the most recent x86 
chips minimize the use of mi¬ 
crocode by hard-wiring the 
simpler instructions. But the 
Kfv s R-ops are subtly differ¬ 
ent: The vast majority of them 
are generated on the fly by the 
decoder, not from microcode. 

But microcode still handles 
the most complex and infre¬ 
quently encountered x86 in¬ 
structions, such as string oper¬ 
ations and transcendentals. 
Even in those cases, however, 
the result is a stream of R-ops 
identical to those generated by 
the decoder. The R-ops have 
so much in common with RISC 
instructions that AMD used an 
assembler for its 29000 RISC 
processor during early phases 
of the K5*s development. 

The transition from x86 in¬ 
structions to R-ops begins even 
before the K5 fetches from its 
primary I-cache (instruction 
cache). During I-cache load¬ 
ing, instructions are predecod¬ 
ed—every hyte is lagged with 
additional bits of information. 
These lags mark the instruction 
boundaries, identify the vari¬ 
ous fields within each instruc¬ 
tion, and (in the case of branch 
instructions} predict where the 
branch will be taken. 

The purpose of this predecod mg is to 
reduce the amount of work required later 
when the instructions enter the execution 
pipeline for final decoding. Just marking 
the instruction boundaries saves time, be¬ 
cause x86 instructions can vary in length 
from 8 to 120 bits, so the processor has to 
figure out where one instruction ends be¬ 
fore fetching the next. (RISC chips avoid 
this problem by using instructions that are 
always 32 bits long.) By marking the in¬ 
struction boundaries during predecode, the 
K5 resolves these serial dependencies be¬ 
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Stage Timing in the K5 Pipeline 



The stages of the K5 pipeline provide more evidence of its RISC-like nature. Unlike traditional 486/Pentium 
pipelines, which have a separate address-generate stage, the K5 uses an execution unit—the load/store unit—to 
handle external memory accesses. Also, the K5 adds a retire stage in which results are finally allowed to update 
the architectural state of the processor. As with the 486 and Pentium, instructions are said to complete after the 


fifth stage, with the retirement stage needed to reorder instructions that execute out of order. 


fore the instructions even reach the cache. 

Identifying the fields in each instruction 
helps, too. Later, when the processor fully 
decodes the instructions, it can quickly 
distinguish between op codes and their 
various operands. 

All this predecoding happens in the 
same cycle as the cache prefetch, before 
the instructions enter the execution pipe¬ 
line, so it doesn't add a stage to the pipeline 
or delay execution. It is also supervised 
by a coherency mechanism that watches 
for self-modi lying code, another bane of 
x86 design. 

One drawback of predecoding is that it 
makes the long x86 instructions even 
longer. To compensate, the K5's primary 
I-cache is twice as large as the Pentium’s: 
16 KB versus 8 KB. (Actually, the K5’s I- 
cache has about 24 KB of array space, but 
AMD quotes it as having 16 KB because 
it’s equivalent to a conventional 16-KB 
cache filled with untagged instructions.) 
Both the I-cache and the separate 8-KB 
data cache are linearly addressed and four¬ 
way set-associative, which is more effi¬ 


cient than the Pentium's two-way set-as¬ 
sociative caches. 

Instruction Fission 

Final decoding is a two-cycle process that 
begins by fetching the tagged instructions 
from the 1-cache into the decoder. Decoder 
is something of an understatement. This 
is really the heart of the chip, where x86 in¬ 
structions are converted into R-ops and 
dispatched to the five functional units (two 
integer, one FPU, one branch, and one 
load/store). AMD refers to the decoder as 
the R-op mux (R-op multiplexer). 

If you picture the CISC instructions as 
heavy atoms, the R-op mux is like a nu¬ 
clear reactor that splits them into elemen¬ 
tal RISC particles. Among other things, 
this fission allows the K5 more flexibility 
in arranging out-of-order execution. A sin¬ 
gle x86 instruction might break down into 
multiple R-ops that are dispatched to dif¬ 
ferent functional units, executed separately, 
and then completed out of order. (Even¬ 
tually, of course, to preserve software com¬ 
patibility, the results are restored to their 


original program order.) 

To start the fission process, 
up to 16 bytes are fetched from 
the I-cache in a single cycle. 
The bytes enter a special FIFO 
(first-in/first-out) queue called 
the byte queue. This queue is 
scanned for enough bytes of 
predecoded instructions to gen¬ 
erate four R-ops. It is possible 
for a single byte in the queue 
to contain enough information 
to generate four R-ops, but 
more likely several bytes will 
be consumed. As bytes exit the 
queue, more are fetched from 
the I-cache. These bytes don’t 
have to originate from the same 
cache block; indeed, they of¬ 
ten represent different specu¬ 
lative threads of execution that 
are scattered throughout the 
cache. 

Next come the two decode 
stages. From the byte queue, 
the four R-ops’ worth of in¬ 
struction information are trans¬ 
ferred to four identical decode 
positions and then are convert¬ 
ed into R-ops. The four R-ops 
don't necessarily bear a direct 
relationship to their antecedent 
x86 instructions. They may 
represent a single instruction, 
multiple instructions, or frag¬ 
ments of an x86 instruction. It all depends 
on the original instruction's complexity. 

The simplest x86 instructions (c.g., a 
register-to-register add) map directly to 
single R-ops, but most instructions yield 
two or three R-ops. For example, a stack- 
relative memory-to-register add is broken 
up into a pair of R-ops: one to load the 
register and another to add the registers. 
A stack-relative registcr-to-memory add 
would yield three R-ops: one to load the 
register, one to add the registers, and one to 
store the result. Instructions that divide 
into three or fewer R-ops are called fast 
instructions. 

If a complex x86 instruction (e.g., a 
string operation) requires more than three 
R-ops, it traps into the microcode ROM. 
This can produce hundreds of R-ops. How¬ 
ever, the microcode sequencer generates 
these R-ops in clusters of four per cycle, so 
they're issued to the functional units in 
parallel, just like the fast-instruction R- 
ops. The sequencing continues until the 
complex instruction is finished. Then the 
byte queue resumes processing fast in- 
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structions. In practice, this microcode 
detour rarely happens, because today’s 
smart programmers and compilers avoid 
the worst x86 instructions. 

At this point, the fission is complete: 
The CISC instructions have been con¬ 
verted into quartets of fully decoded R- 
ops that, on average, are 59 bits long. Even 
though lhai is longer than true RISC in¬ 
structions, they carry decode information 
and operand fields that get separated later. 
What’s important is that R-ops are much 
more manageable than x86 instructions, 
and the vast majority will execute in a sin¬ 
gle cycle. 

Under optimal circumstances, the K5 
can convert four x86 instructions into four 
corresponding R-ops in a single cycle, 
making it four-issue superscalar on both 
the x86 and RISC sides. In practice, it will 
attain optimal issue rates far more often 
on the RISC side than on the CISC side. 

Point of Order 

During the next stage, the R-ops are dis¬ 
patched in parallel to a set of reservation 
stations, which act as queues for the func¬ 
tional units, Because the load/store unit is 
deemed ihe most vital, it has six stations. 
Other units have as few as two. Each inte¬ 
ger unit (an ALU and an ALU/shifter) has 
two stations, making a total of four sta¬ 
tions that can handle integer-type R-ops. 

The functional units execute the R-ops 
at a peak rate of five per cycle, 
although the K5 can retire only 
four per cycle. The units are 
completely independent, so 
iliey are free to complete their 
instructions out of order if there 
are no dependencies (Le., as 
long as the completion of one 
instruction does not depend on 
the result of a previous instruc¬ 
tion). 

Without some kind of reorder 
mechanism, of course, the K5 
would play havoc with existing 
software. To ensure that results 
are retired in program order, 
each R-op gets an entry in a 16- 
slot reorder buffer, which keeps 
track of the original instruction 
sequence. When the reorder 
buffer gives the green light, the 
R-ops are retired in program 
order by writing their results to 
the architectural registers and 
the 8-KB dual-ported data 
cache. The K5 completion 
mechanism is analogous to the 


one used in the PowerPC 604, 

In addition, the reorder buffer makes 
sure instructions are completed in their en¬ 
tirety before yielding to an exception. Oth¬ 
erwise, an instruction might be left par¬ 
tially completed if it was split into multiple 
R-ops that were executing out of order 
when ihe exception occurred. (In cases 
where the x86 lets some complex instruc¬ 
tions be interrupted by an exception, ihe 
K5 allows this, too.) 

In addition, the reorder buffer is re¬ 
sponsible for register renaming, another 
RISC retrofit for the x86. A well-known 
limitation of the x86 architecture is its 
eight GPRs (general-purpose registers), a 
rather sparse register file by today’s stan¬ 
dards, The K5 has 16 logical GPRs, any of 
which can be renamed to represent the 
eight physical registers that x86 software 
expects to see. 

Branch prediction is handled a little dif¬ 
ferently than in other advanced micro¬ 
processors. Instead of maintaining a sepa¬ 
rate branch target buffer to hold the 
addresses of predicted branches, the K5 
appends the predicted address to the branch 
instruction during p re decode. This 10-bit 
tag, called a successor index , points to a 
target within the 1-cache. 

At first, all predecoded branch instruc¬ 
tions are predicted not taken. Later, if spec¬ 
ulative execution reveals that the prediction 
was wrong, the prediction is reversed by 


writing a new successor index that points 
to the correct cache block. That prediction 
remains in effect until it’s wrong again. 
In other words, the prediction is reversed 
every time if s wrong. 

This is one reason why the cache blocks 
are only 16 bytes in size. The K5 can pre¬ 
dict only one taken branch per block, so a 
smaller block reduces the chance that an 
instruction will branch to another branch in 
the same block. A 32-byte cache block 
would reduce performance, according to 
AMD’s simulations. 

Although the branch prediction is “dy¬ 
namic^ in the sense that it adapts to wrong 
predictions at run time, ii does so merely 
by reversing its predictions in a binary flip- 
flop, In contrast, some of the latest RISC 
processors use algorithms that dynami¬ 
cally predict the outcome of branches by 
keeping track of how often a particular 
branch is actually taken. But RISC chips 
don’t have to bother with complicated x86 
decoding. By adopting a somewhat sim¬ 
pler form of branch prediction, the K5 
keeps an already complicated decoder from 
becoming even more labyrinthine. 

There is another advantage to the K5’s 
approach: In effect, it predicts branches 
over a larger sample of the program than 
other methods. Branch target buffers have 
a limited number of entries, usually a few 
dozen. However, ihe K5 can theoretically 
predict a branch in every cache block. 

Since ihe block size is 16 bytes 
and the I-cache is 16 KB, that’s 
potentially 1024 branches. This 
larger sample—coupled with 
the K5’s flexible cache fetch¬ 
ing—partly offsets its less so¬ 
phisticated predictions. Of 
course, when the cache is 
flushed, all the prediction states 
are lost, too* because they’re 
tagged to the instructions in¬ 
stead of being held in a branch 
targe l buffer. 

To make this whole mecha¬ 
nism complete, the K5’s byte 
queue can trigger a special 
signal called BQ confused. It 
waves this flag when the prede¬ 
coded instructions don’t appear 
to make sense becau.se of a mis¬ 
predicted branch or some other 
anomaly. The signal wipes out 
the incoherent cache blocks and 
reloads them with freshly pre¬ 
decoded instructions. Johnson 
says tliis rarely happens, but it is 
so reliable that it once masked a 
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bug in the K5’s critical logic path during 
the chip's early development. Even though 
not even AMD would claim the K5 is a 
fault-tolerant processor, it’s comforting to 
know there’s a mechanism of last resort 
that is robust enough to handle a logic 
glitch and confused code. 

RISC to the Core 

We’ve paid relatively little attention to the 
K5’s core because once the x86 instruc¬ 
tions are fully decoded into R-ops and dis¬ 
patched to the functional units, the K5 core 
is basically a conventional RISC chip. The 
K5 core was closely patterned after an up¬ 
coming superscalar version of the 29000. 
Indeed, both the K5 and the new 29000 
implement the theories expounded in John¬ 
son’s book. Superscalar Microprocessor 
Design (Prentice Hall, 1990). Johnson and 
Christie modeled early designs of the K5 
with a simulator called T-Sim that Johnson 
wrote for his book. It's interesting to note 
the resulting architectural differences be¬ 
tween the K 5 and the Pentium. 

The biggest difference is that the K5 
has five parallel-functional units instead 


of two parallel-integer pipelines. Like the 
Pentium, it can execute two integer oper¬ 
ations simultaneously; but unlike the Pen¬ 
tium, it can also execute a floating-point in¬ 
struction, a load/stare, or □ branch at the 
same time. The larger register file and a 
load/store unit that can perform two op¬ 
erations per cycle keep memory fetches 
to a minimum. 

Another key di fferenee is that the K5 
allows out-of-order execution, while the 
Pentium does not. Overall, the K5 takes a 
broader approach to superscalar issue than 
Intef s fifth-generation chip. 

One place where AMD cut comers was 
the FPU, Although the K5 s FPU is ade¬ 
quate by x86 standards, if s not as fast as 
the Pentium’s, which has more dedicated 
logic to make it more competitive with 
RISC chips. But even Intel says floating 
point is not particularly imporUmt for real- 
world PC software, so AMD’s trade-off 
is reasonable* 

AMD says the K5 was designed to de¬ 
liver more performance headroom than 
the Pentium. According to AMD’s simu¬ 
lations, adding cache to the K5 yields rel¬ 


atively more performance than adding 
cache to the Pentium, because the K5 isn’t 
as close to its limit of core saturation. 
Adding cache is much easier than design¬ 
ing a faster core, so AMD hopes the K5 
will remain competitive even when Intel 
dehms the P6 next year. Of course, this 
assumes the P6 won’t introduce a signifi¬ 
cantly better architecture. If it does, AMD 
might not he any closer to catching Intel 
Lhan it is now. 

Nevertheless, the K5 proves that AMD 
can design a competitive x86-compatible 
CPU that isn’t merely an Intel clone. From 
its unique R-op mux to its quad-issue su¬ 
perscalar pipeline, the K5 boasts a clearly 
innovative microarc hi Lecture that inherits 
only what it must to remain compatible. 
Indeed, if s possible that Intel’s P6 will 
more closely resemble the K5 than the K 5 
resembles the Pentium. 11 nothing else, the 
K5 w ill stand as AMD’s declaration of in¬ 
dependence. B 


Torn R. Halfhill h a BYTE senior news editor 
based in San Mateo, California. You can reach 
him on the hue met or BIX at! halfhill @ hix. com . 
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SPARC Strikes Back 


UliraSparc moves SPARC to 64 bits while providing a host of video and graphics capabilities 

PETER WAYNER 



S everal years ago, the world order 
was very regimented: computers 
were computers, phones were phones, and 
TVs were TVs. Today, the coherency of 
that structure is rapidly blurring as micro¬ 
processors wiggle their way into more and 
more places. The next version of Sun Mi¬ 
crosystems’ (Mountain View, CA) vener¬ 
able SPARC line is aimed at being both 
faster than ever and more suited for the 
diverse rolls that a microprocessor will 
play in the video world. 

Sun made substantial and incredibly 
varied changes to SPARC. The most ex¬ 
citing one is including on-chip a collec¬ 
tion of image-processing functions that 
can operate on up to 8 pixels at once. Other 
changes are where the designers have 
tweaked the structure of context switch¬ 
ing to allow SPARC to better run multi¬ 
threaded operating systems and have im¬ 
proved the instruction set to allow better 
optimization by compilers. Some changes 
are necessary to bring SPARC into the 64- 
bit world that Alpha and Mips, at least, 
have inhabited for years. Other changes 
are more specialized and detailed. 

The changes to SPARC come in two 
forms: At the abstract level, Sun has is¬ 
sued the SPARC-V9 revisions to the 
SPARC architecture that spell out in de¬ 
tail what constitutes a SPARC-compatible 
chip. This permits companies such as Fu¬ 
jitsu to produce their own versions of the 
latest definition of SPARC. SPARC-V9 is 
the first major set of revisions to emerge 
since the commercial SPARC architecture 
was announced in the 1980s as the SPARC- 
V7. SPARC-V8 contained relatively mi¬ 
nor revisions to the original architecture. 

On the more concrete level, Sun has an¬ 
nounced UltraSparc, the first implemen¬ 
tation of the SPARC-V9 architecture. This 
chip will be produced in a partnership with 
s Texas Instruments, Although the final 
| numbers are not available at this writing, 
£ Sun hopes to produce a product that runs 
I between 250 to 300 SPECint92 using a 
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inside UltraSparc 
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four instructions 
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address 
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The UltraSparc is unusual In that it devotes so many internal resources to graphics and video processing. In addition 
to the two pixel processing engines in the FPU * the UltraSparc also can handle block moves of up to 600 MBps that 
bypass the caches. Sun is pointing squarely at a multimedia future with this chip. 


chip that runs about 200 MHz. Sun ex¬ 
pects the processing ability to scale lin¬ 
early with the clock speed. This chip 
should be available in samples by early 
1995 and in quantity by the end of 1995. 

Pieces of Eight 

The built-in instructions for handling video 
tasks are perhaps the most novel addition 
to the architecture. Digital manipulation 
of graphics and video data in computing 
environments is growing exponentially, 
and many companies are developing spe¬ 
cialized chips to handle these tasks. Ultra- 
Sparc represents one of the first general- 


purpose processors to integrate these func¬ 
tions. It has specialized hardware to pro¬ 
cess image data packed in the typical RGB 
and alpha formal. Each of these compo¬ 
nents can be represented with either 8, 16, 
or 32 bits. The instruction set includes new 
instructions that will load and manipulate 
data in 64-bit blocks. The pixels in one 
64-bit block can be either added to or mul¬ 
tiplied by the pixels in another 64-bit block 
in a single operation. 

The image manipulation is performed in 
the FPU, which normally operates on 64-bit 
floating-point quantities. In the ease of pixel 
addition, the chip simply forgets to carry 


a bit every 8,16, or 32 bits. The 
process is more complicated 
for pixel multiplication and re¬ 
lies heavily on shifters that are 
used extensively in floating¬ 
point arithmetic. 

The pixel operations can 
also be split to increase pro¬ 
cessing parallelism. For ex¬ 
ample, one of the new instruc¬ 
tions can multiply four 16-bit 
numbers by four 8-bit num¬ 
bers without choking the 
pipeline. If you want to do 16- 
by 16-bit multiplies, then you 
use two of these instructions 
and combine the results with 
an addition. 

The ability to perform up to 
eight operations at once in par¬ 
allel is useful when compress¬ 
ing and decompressing video 
images. The most time-con¬ 
suming pan of the MPEG al¬ 
gorithm is trying to analyze 
the motion of the image by 
comparing each part of the 
current frame against the pre¬ 
vious frame. The UltraSparc 
comes with a special instruc¬ 
tion that will do the eight sub¬ 
tractions, eight absolute val¬ 
ues, and eight additions this 
comparison takes—as well as 
the Final work of aligning the 
information—all in a single 
graphics-unit operation, A spe¬ 
cial memory system automat¬ 
ically loads pixels in 8-byte 
blocks without a separate in¬ 
struction. When these special¬ 
ized instructions are pipelined, 
the chip will sustain one oper¬ 
ation per cycle. 

The benefit of these special 
instructions is enormous. Sun 
hopes that the UltraSparc will be able to 
deliver performance that is up to 80 times 
faster than other RISC processors on pixel 
manipulation operations. Sun estimates 
that the chip will be able to decompress 
two MPEG-2 video streams and perform 
video processing in real time. On the other 
end, the chip should be able to provide 
real-time MPEG-2 compression. 

ft is not clear whether these instructions 
will provide similar gains to other appli¬ 
cations. Several more specialized scien¬ 
tific applications may be able to use the 
parallelism to speed up the work substan¬ 
tially, The ones that will benefit will be 
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SPARC Strikes Back 



those that can operate with low-precision, 
fixed-point values. 

Memory Improvements 

The greatest headache for any modem pro¬ 
cessor designer is getting data on and off 
the chip. The UltraSparc has several fea¬ 
tures that should significantly improve the 
memory performance of the chip. Some 
of these changes will boost multimedia 


performance, and others are aimed at help¬ 
ing average system tasks. 

The biggest change, at least in the vol¬ 
ume of bits moved, is a new block move 
instruction that circumvents the normal 
cache structure. Using ihis instruction, you 
can move up to 600 MBps across the pro- 
cessor/memory bus. This lets the main pro¬ 
cessor act as the video processor by blitting 
data on and off the screen. This block 


move also comes in handy in other appli¬ 
cations that shuffle memory. Sun's sys¬ 
tem architects say that they've watched 
the TCP/IP networking software move 
packets of data up to eight times before it 
reaches its final destination. Given that 
most UltraSparc machines will be net¬ 
worked, the block move instruction can 
help hold down networking overhead. 

The other parts of the memory interface 
are fairly standard. The UltraSparc has 
split primary caches. The data cache is 16 
KB and direct-mapped, while the instruc¬ 
tion cache also holds 16 KB, though it is 
two-way set-associative. Both caches have 
iheir own TLB (translation look-aside 
buffer). The UltraSparc also comes with 
an on-chip cache manager for an off-chip 
second-level cache. You only need to add 
SRAM (static RAM) to have a fully func¬ 
tioning second-level cache. 

Instruction fetching is tightly integrated 
with the first-level instruction cache. The 
instructions stored in the cache are prede¬ 
coded to speed their processing when they 
enter the execution pipeline. Every two in¬ 
structions in the cache are associated with 2 
bits that are used to predict branches taken 
by the instructions. The 2 bits keep track 
of four different states that encode the last 
two paths taken by these instructions. 

The prefetching mechanism uses the 
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The SPARC pipeline breaks Into two paths for integer and floating-point instructions. The key work is done in the third stage that groups together up to 
four instructions that can be executed simultaneously. Although the instructions must start In order, they can finish out of order without stalling the 
pipeline. The long tail of the integer pipeline is needed to handle memory access to data not found In the cache- Integer results don't have to wait until 
writeback, however; a bypass mechanism makes them available immediately after their execution stage. 
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SMRC Strikes Back 


bits to dynamically predict branches. Sun’s 
preliminary studies show that the Ultra- 
Sparc is able to predict the right path in 
88 percent of the branches taken in the 
SPECint92 test suite and 94 percent of the 
time in the SPECfp92 set. 

Into the Pipeline 

The execution pipeline is the backbone of 
a modem chip, and its structure defines 


the performance limits. The UltraSparc 
comes with a nine-stage pipeline that can 
issue up to four instructions per cycle. The 
first two stages are standard: The instruc¬ 
tions are fetched and then decoded. 

The third stage groups together any pos¬ 
sible instructions that are available for is¬ 
sue to the execution units. The chip will 
not issue the instructions out of order, and 
Sun is confident that its compilers will be 


able to do a good job scheduling the in¬ 
structions to maximize throughput* There 
are particular rules about which instruc¬ 
tions may be bundled together. There is a 
limit of two integer operations, two float¬ 
ing-point or graphics operations, one load 1 
store memory access, and one branch that 
can be issued each tick of the clock. Even 
though this adds up to six possible in¬ 
structions, only four can go at once. 

In addition, this stage is responsible 
for getting the information from the reg¬ 
isters. If the information is not ready, it 
will stall any instruction that depends on 
it until it is ready* Sun says that it is clos¬ 
ing in on the magical one-instruction-per- 
cycle average* 

After issue, the pipeline splits into two 
parts* One fork handles the integer and 
memory instructions and the other han¬ 
dles the floating-point and graphics in¬ 
structions. The floating-point instructions 
travel down a three-stage pipeline that is 
tuned to handle everything except float¬ 
ing-point division and square roots* A sep¬ 
arate functional unit attacks these without 
stalling the pipeline. The chip issues in¬ 
structions in order, but they don’t need to 
finish in the same order. 

Basic integer instructions execute in one 
cycle. Others such as integer multiplica¬ 
tion and division have variable latencies* 
For example, the UltraSparc executes 2 
bits of the multiplicand or 1 bit of the di¬ 
visor per cycle (the chip is thus very human 
in its performance: Bigger numbers take 
longer). Once an integer instruction exe¬ 
cutes, a bypass mechanism makes its re¬ 
sults available immediately, rather than 
after the writeback stage. 

The rest of the integer/memory pipeline 
is devoted to handling the loads and stores. 
These can occasionally lake a long time 
if the data is not available in the on-chip 
cache. Sun worked to keep these stages in 
the integer pipeline the same size as the 
floating-point pipeline so that the results 
from the two can be rejoined in the final 
stage when the information is written back 
to memory or registers. These loads and 
stores do not have to finish in their pro¬ 
grammed order, which significantly adds to 
pipeline throughput. 

Context Switching 

The pipeline structure governs how well a 
chip will do on a straight-line segment of 
code, but it says little about how a chip 
will perform on a desktop when it is often 
forced to handle a number of different 
programs* The ability to switch quickly 
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SMRC Strikes Back 


between different blocks of code (Le., 
context-switching) is becoming more im¬ 
portant than ever because both modern 
multithreaded operating systems and OOP 
(object-oriented programming) are slic¬ 
ing the programs into smaller bits or con¬ 
texts. 

The SPARC architecture is the only 
RISC processor on the market that uses 
register windows. Instead of 32 basic reg¬ 
isters, the chip offers eight overlapping 
windows of 24 registers each. The theory 
behind these windows is that when a new 
procedure or thread begins, the windows 
would obviate the need to write the old in¬ 
formation out to memory; the new con¬ 
text w r ould simply be a new “window’ 1 of 
registers. In practice, many compiler writ¬ 
ers found that they would quickly exhaust 
Lhe supply of windows, so they needed to 
pause and write the information to memory 
anyway. 

Register windows have caused Sun 
some grief Other RISC designers were 
able to produce nice small sets of 32 reg¬ 
isters with a much simpler design that 


would run faster. Also, other compiler de¬ 
signers found they didn't need many of 
the advantages of the overlapping nature of 
the registers because they could simply 
compile short procedures in-line. Sun 
couldn’t abandon windows without los¬ 
ing backward-compatibility with the old 
SPARC software. For this reason, with 
UltraS pare, it concentrated on adding sev¬ 
eral different improvements for handling 
context switches. 

One of the neater solutions is provid¬ 
ing another fresh window of registers 
every time a trap, an interrupt, or an MMU 
(memory management unit) trap is sprung. 
Anyone writing a software routine imple¬ 
mented as a trap must ordinarily save all 
the information in the registers so that the 
routine does not destroy the results of the 
process that was interrupted. The Ultra- 
Sparc provides eight fresh registers that 
can be used without worry in these cases. 
This should significantly improve the 
speed at which the UltraSparc handles code 
of multithreaded operating systems that 
use many traps and interrupts. 


Onward, Upward 

In its early years. Sun recognized that the 
main demands on a desktop Unix box were 
to do simple integer pointer arithmetic and 
move the data around. So it produced a 
RISC instruction set that did just this and 
nothing more. Now that the system de¬ 
mands on a desktop machine are no longer 
as significant, Sun is changing the in¬ 
struction mix to supply what they hope 
desktop users will want: hot graphics and 
video processing. 

The graphics instructions and the fast 
block data transfers should let Sun build 
low-cost desktop systems that offer stun¬ 
ning video processing. The graphics-pro¬ 
cessing instructions will be able to speed 
up video processing and graphics genera¬ 
tion. This should become a tantalizing ad¬ 
dition to the desktop and may even let Sun 
make substantial inroads in the potential 
market for set-top computers. 1 


Peter Wayner is a BYTE consulting editor living in 
Baltimore* Maryland. You can contact him on the 
internet or BIX at pwaynerdphix^com. 
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PowerPC 620 Soars 

Its faster logic, shorter pipelines, and high-speed interface endow it with processing power 
that raises it to workstation and server caliber 

TOM THOMPSON AND BOB RYAN 



I n 1991, Apple, IBM, and Motorola 
formed an alliance whose goal was to 
create a new hardware and software stan¬ 
dard for personal computing. The hard¬ 
ware portion of the standard is centered 
around the PowerPC architecture, a 64—bit 
machine environment that uses a single¬ 
chip RISC processor. This architecture 
serves as a template for a growing family 
of PowerPC processors, each with a de¬ 
sign carefully tailored to address the com¬ 
puting needs of a different market. 

The IBM/Motorola Somerset facility, 
located in Austin, Texas, is the work site 
of the engineers responsible for creating 
the various processor designs. Since 1991, 
Somerset design teams working in parallel 
have introduced new versions of the Pow¬ 
erPC processor with relentless regularity. 
The PowerPC 601, a low-cost 32-hit im¬ 
plementation of die PowerPC architecture, 
was introduced in early 1993. Fall of that 
year saw first silicon on the PowerPC 603, 
a low-power 32-bit processor suitable for 
notebook computers. Early this year, the 
PowerPC 604, a high-performance 32-bit 
processor designed for high-end desktop 
systems, made its debut. 

At the Microprocessor Forum in Octo¬ 
ber, IBM and Motorola jointly announced 
first silicon on the PowerPC 620, the first 
64-bit implementation of the PowerPC 
architecture in a processor. While the pre¬ 
vious members of the PowerPC family 
were targeted for desktop PCs, die 620 is 
instead crafted for workstations and high¬ 
speed servers. 

Based on simulations at 133 MHz with 
4 MB of secondary level-2 cache clocked 
at 66.5 MHz, the PowerPC 620 posts per¬ 
formance marks of 225 SPECint92 and 
300 SPECfp92. Key design features, such 
as 64-bit internal data paths, 64 KB of 
on-chip cache, six independent execution 
units, and a high-speed bus interface, pro¬ 
vide the high level of performance required 
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Hie PowerPC 620 uses an improved, faster-switching transistor design. 


620 Interiors 

Al first glance, the heart af the PowerPC 
620 looks identical to that of the 604. Both 
have the same six independent execution 
units: a load/store unit, a branch unit, an 
FPU, and three integer units. This enables 
up lo four instructions to be fetched and 
dispatched at each tick of the processor 
dock. Because this and other 620 features 
resemble those of the 604, some compar¬ 
isons to the 604 are necessary. 

While the 620 uses a superscalar RISC 
core similar to that of the 604, specific 
design enhancements endow the 620 with 
its workstation-caliber performance. The 
major difference between the 620 and the 
604 is that the 620 uses an improved bus- 
interface unit and memory subsystem to 
pump data into and out of the processor 
faster. The 620 also has a J 28-bit data in¬ 
terface, so it fetches two longwords (64 
bits each) of data during every bus access. 
The bus interface has 40 address lines, 


by simulations and transaction process¬ 
ing. The 620 is code-compatible with ear¬ 
lier PowerPC processors and can execute 
existing 32-bit PowerPC programs, as well 
as new 64-bit programs written specifi¬ 
cally to exploit features on the 620* 
Sampling of the PowerPC 620 begins 
in the second quarter of 1995, and the chip 
should be available in limited quantities 
by the second half of 1995, Pricing was 
not set at press time, but it was expected 
to follow the competitive pricing set by 
other members of the PowerPC family. 

Processor Basics 

The PowerPC 620 uses the 0.5-micron 
CMOS four-metal layer-fabrication tech¬ 
nology, which is similar to that used in the 
PowerPC 604. However, the 620 fabrica¬ 
tion process also uses an improved tran¬ 
sistor design that switches faster, thereby 
improving overall performance. The Pow¬ 
erPC 620 operates at 33 V, the same as 
the PowerPC 603 and 604, 

As with these other two processors, an 
on-chip PLL (phase-locked loop) on the 


Instruction cache 


MIYIU 


Dispatch and completion unit 


PowerPC 620 acquires the 
processor clock, and the 
processor’s bus interface 
can operate at one half, 
one third, or one fourth 
the speed of the proces¬ 
sor clock to support slow¬ 
er memory or devices. At 
133 MHz, the PowerPC 
620 dissipates 30 W in a 
worst-case scenario. The 
PowerPC 620 also sports 
the same power manage¬ 
ment features as the 603 
and 604, which can be 
used to reduce power con¬ 
sumption and build an en¬ 
ergy-efficient computer. 

However, the PowerPC 
620’s resemblance to other members of 
the PowerPC family ends here. The chip’s 
design uses 7 million transistors—nearly 
double the number in the 604 design. To 
house that many circuits requires a large 
(for a PowerPC) 311-ntm 2 die. 

These extra transistors implement sev- 


Complex 

COP integer unit 

JTAG 


Features of the PowerPC 620 


* 133-MHz processor clock 

* Half-, third-, or quarter-speed 
bus-interface clock 

* 128-bit data bus 

* 40-bit address bus 

* 64-bit GPfts and FPRs 

* 3,3-V operation 

* 7 million transistors 

* 331- min 2 die 

* Six execution units 

* Split 32-KB caches 

* Built-in level-2 cache interface 


Load/store unit 


Data cache 


eral key features. First, be¬ 
cause the 620 is a 64-bit 
processor, additional hard¬ 
ware is required to sup¬ 
port 64-bit data types and 
64-bit addressing. This 
means that many of the 
processor’s internal data 
buses and buffers, as well 
as the GPRs (general-pur¬ 
pose registers) and FPRs 
(floating-point registers), 
must be 64 bits wide* 

The second original 
feature of the 620 is the 
presence of two massive, 
32-KB on-chip caches. 
The 620, like the 603 and 
604, implements a Har¬ 
vard architecture with separate code and 
data paths. One cache handles the code 
path, and the other handles the data. Each 
cache has its own MMU (memory man¬ 
agement unit) and functions independent¬ 
ly of the other. 

Third, the 620 employs an aggressive 
branch-prediction mechanism that requires 
prediction logic plus 64-bit rename buffers 
and reservation stations to store speculat¬ 
ed branch results. This, in turn, uses more 
transistors* 

Finally, the processor’s bus interface 
has been beefed up: The data bus is 128 
bits wide, and direct support for a level-2 
cache is built in. All these new features 
work in concert to boost the 620’s perfor¬ 
mance. 
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The 620 M icroar chit ectu re 



44 Address #4 Date 44 instructor! 
Unmarked arrows are 64-bit. 


A block diagram of the PowerPC 620. Although It closely resembles the PowerPC 604 in 
structure, the GPR. FPR, and Internal buses are 64 bits wide. The predecoder unit sits 
in front of the code cache and helps shorten the processor pipeline by one stage. 


which enables the processor 
to access 1 TB of physical 
memory. 

Note that although the 620 
uses only 40 bits of address, 
internally it uses 64-bil ef¬ 
fective addressing and thus 
supports 80-bit virtual ad¬ 
dresses. Needless to say, the 
wide data path and addition¬ 
al address lines mean that 
the 620 is decidedly not pin- 
compatible with the 604: 

It has 482 pins, versus the 
604’s 304 pins. The 620 uses 
a BGA (ball grid array) 
package. 

The PowerPC 620’s bus 
interface includes integral 
support for a unified {Le. t 
both code and data) level-2 
cache, whose size is config¬ 
urable from 1 lo 128 MB. 

The cache-interface signals 
can run at the same speed as 
the processor clock rates or 
at one half or one quarter 
their speed, which allows 
the construction of a level-2 
cache from slower RAM. 

This on-chip cache interface 
eliminates the extra clock 
cycles normally required to 
drive any external level-2 
cache logic. 

For a single-processor 
system, the level-2 cache 
interface improves perfor¬ 
mance by moving the data 
through the processor faster. In a multi¬ 
processor system, the level-2 cache inter¬ 
face minimizes bus traffic. It does so by 
using a bus protocol that’s designed to be 
lightly coupled with snoop-response pipe¬ 
lining. This improves the rate at which ad¬ 
dresses issue onto the bus, without the la¬ 
tency of bus-snooping activity. The result 
is faster shared-memory access, which is 
vital in an environment where two or more 
processors exchange data or access shared 
semaphores and flags. 

Inside the PowerPC 620, fetched code 
and data land in the internal 32-KB caches. 
The data cache supports both write-through 
and write-back modes and uses the MESI 
{Modified, Exclusive, Shared, Invalid) pro¬ 
tocol to maintain cache coherency. On the 
code side of the street, instructions pass 
through a predecoder on their way to the 
internal code cache (see the figure “The 
620 Microarchitecture”). The predecoded 


instructions reside in the code cache until 
the dispatch/completion unit fetches them. 

Because of this up-front predecoding, 
the remaining decoder logic is merged into 
the dispatch stage of the processor pipe¬ 
lines. This effectively shortens the 620’s 
pipelines from six stages to five (fetch, de¬ 
cod c/dispatch, execute, complete, and write¬ 
back). The shorter pipelines mean that each 
instruction completes in fewer clock cy¬ 
cles, resulting in faster overall code exe¬ 
cution. 

Once fetched by the decode/dispatch 
unit, instructions are assigned a rename 
buffer that temporarily holds any instruc¬ 
tion results, such as write to another reg¬ 
ister. The rename buffers make possible 
the speculative execution of instructions 
based on branch prediction, since an op¬ 
eration’s results remain in this buffer until 
the outcome of a branch instruction is re¬ 
solved, If the branch prediction is correct. 


the rename-buffer contents 
are written to the architec¬ 
tural registers. If not, the re- 
name-buffer contents are dis¬ 
carded. 

As with the 604, a 16-en¬ 
try reorder buffer in the 620 
tracks the status of an in¬ 
struction from dispatch to 
completion. Significantly, 
the 620 can release up to 
four rename buffers per cy¬ 
cle, versus just two for the 
604. This makes the exist¬ 
ing rename buffers more 
readily available to other 
instructions in the pipeline. 
Furthermore, the shorter 
pipelines process instructions 
faster. The combination of 
these two features means 
fewer rename buffers are 
needed to store the inter¬ 
mediate results of specula¬ 
tive executions. Therefore, 
the 620 has only 16 rename 
buffers (eight GPRs and 
eight FPRs) total, versus a 
total of 20 (12 GPRs and 
eight FPRs) for the 604. 

Next, the decode/dispatch 
unit issues instructions to 
the six execution units. Up 
to four instructions are dis¬ 
patched per cycle to the ex¬ 
ecution units. Each unit has 
two or more reservation sta¬ 
tions , which act as tempo¬ 
rary storage for those dis¬ 
patched instructions that depend on the 
results of other instructions. The reserva¬ 
tion stations thus keep the instruction-dis¬ 
patch bus clear so that the dispatch unit 
can continue to issue instructions to other 
execution units. If there are sufficient reser¬ 
vation stations available, an execution unit 
that stalls because of code dependencies 
won’t impede the instruction dispatch or 
the operation of those execution units (e.g„ 
the integer units) that can execute instruc¬ 
tions out of order. 

To this end, the PowerPC 620 has sev¬ 
eral more reservation stations than the 604: 
The 620’s branch unit has four (versus two 
on the 604), and the 620’s load/store unit 
has three, as opposed to the 604’s two. 
The 620 provides in-order instruction dis¬ 
patch and out-of-order execution. The re¬ 
order buffer weaves the instruction results 
together so that instructions ultimately 
complete in program order. continued 
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Circle 68 on Inquiry Card (RESELLERS: 69). 


Like the PowerPC 604, the 620 imple¬ 
ments dynamic branch prediction. But the 
620 has a more aggressive branch-predic¬ 
tion logic that can speculatively execute 
up to four unresolved branch instructions, 
versus only two on the 604. To accom¬ 
plish this, the 620 uses a larger 2048-entry 
BHT (branch history table) that records 
and tracks the usage history of each branch 
instruction encountered. Also, the 620 has 
a larger, 256-entry BTAC (branch-target 
address cache) in which it caches the in¬ 
struction and target addresses. By contrast, 
the 604’s BHT holds 512 entries, and its 
BTAC has only 64 entries. 

Simulations run by the PowerPC’s de¬ 
signers show that the branch-prediction 
logic is 90 percent accurate, which trans¬ 
lates to little or no execution delays on pro¬ 
gram branches most of the time. In those 
cases where a bad branch prediction oc¬ 
curs, the penalty for recovering the thread 
of execution is typically four clock cycles. 
On the first cycle, the PowerPC 620 com¬ 
pletes all instructions up to and including 
the branch and calculates the address of 
the correct branch path. (This operation 
sometimes takes more than one cycle.) 
The second cycle flushes the pipelines and 
fetches the correct instructions. The third 
cycle dispatches the instructions; the fourth 
cycle executes them. 

Fast Floating-Point Performance and Modes 

The 604’s PC-based design emphasizes in¬ 
teger performance, as dictated by the needs 
of its applications. But workstation appli¬ 
cations anticipated to run on the 620—such 
as data capture and visualization, scientif¬ 
ic simulations, and real-time analysis of 
market trends—make heavy use of exotic 
equations to compute thousands of results 
per second. Thus, they require rip-roaring 
floating-point performance. 

As the SPECmarks mentioned at the 
beginning of this article indicate, the 620 
easily serves up floating-point performance 
that’s much better than its integer perfor¬ 
mance. The PowerPC’s designers achieved 
this by implementing key improvements 
in certain execution units and by fine-tun¬ 
ing the RISC core’s throughput. 

In the 620’s FPU, the engineers worked 
to improve the speed of the divide (fdi v) 
and square-root instructions (f sqrt). The 
divide instruction is a computationally ex¬ 
pensive instruction and is used frequently, 
so any enhancement in its execution speed 
has an impact on all floating-point com¬ 
putations. The engineers decided to also 
speed up the square-root instruction be- 
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cause of its high frequency of use. The 
fd i v instruction, which takes 32 clock cy¬ 
cles on the 604, takes just 18 on the 620. 
The f sqrt instruction, which was emu¬ 
lated in software on the 604, now executes 
in 22 clock cycles. For the load/store unit, 
one clock cycle was shaved off floating¬ 
point data accesses. 

All these improvements add up to better 
floating-point throughput. However, the 
designers obtained the most significant 
performance gains by engineering the pro¬ 
cessor to get data through the RISC core 
faster. The PowerPC 620's wider data 
paths, shorter pipelines, on-chip caches, 
and level-2 cache support all contribute to 
shipping large amounts of floating-point 
data in, through, and out of the FPU. 

Over time, 64-bit applications will be 
written to take advantage of the huge 
address space the 620 offers. To this end, 
the 620 implements 38 new instructions 
as part of the 64-bit PowerPC architec¬ 
ture. Specific 64-hil instructions that such 
applications might use are ioad/store in¬ 
structions that access longwords of data, 
such as load doubleword (Id) and store 
doubleword (std). For compatibility with 
the existing base of 32-bil PowerPC ap¬ 
plications (such as it is now), the 620 can 
execute them without modification. 

A mode bit in the processor's MSR (ma¬ 
chine state register) indicates which mode 
the PowerPC 620 operates in (32- or 64- 
bit), There's no penally for running Ihe 
processor in either mode; in 32-btt mode, 
the bits in the lower half of the 620's 64-bit 
registers are guaranteed to correspond to 
those in a 32-bit PowerPC processor. Fur¬ 
thermore, the mode bit in the MSR is 
under software control, so it's possible for 
a 64-bit operating system to change the 
processor environment on-the-fly Lo exe¬ 
cute 32-bil applications. There would be 
some overhead on the part of the operating 
system to manage the mode switch. 

One unique feature found in all Power¬ 
PC processors—but which the 620 should 
be able to put to good use—is the ability 
to assume either big-endian (Motorola) or 
litule-endian (Intel) address modes under 
software control. One bit in the MSR de¬ 
termines the addressing mode; another bit 
indicates the addressing mode of an inter¬ 
rupt handler. This lets a big-endian oper¬ 
ating system run little-endian applications. 
When a hardware interrupt occurs for an 
operating-system service, the addressing 
mode can be switched to big-endian for 
the duration of the interrupt handler's ex¬ 
ecution. A 620-based workstation could 


thus host application code from different 
operating systems (say, a Unix operating 
system running Windows applications) 
with respectable performance. 

Future Directions 

The PowerPC 620 is a promising addition 
to the PowerPC family of processors, of¬ 
fering workstation-class throughput and 
paying special attention to floating-point 
performance. Its speed and power con¬ 
sumption are comparable to those of oth¬ 
er RISC processors. However, processing 
speed is always a moving target in this 
fast-paced business; By the time the first 
620-based system appears in the latter half 
of 1995, weTl be witnessing the first sil¬ 
icon on a new generation of faster chips 
from other RISC vendors. 

While the 620 is the last of the publicly 
announced processors, the Somerset en¬ 
gineers are busily working on next-gen¬ 
eration processors and enhancements to 
existing designs. The PowerPC alliance is 
understandably quiet ahout information 
on future processors, but its efforts to en¬ 
hance existing designs are already well 
known, as is evidenced by the 601+. 

In the 601 + processor, a 0.5-micron, 
five-metal-layer, local-interconnect pro¬ 
cess shrinks die die size from the original 
121 mm' to 74 mm\ It also reduces the 
operating vohage from 3.6 V to 2.5 V, so 
the 601+ dissipates 4 W at 100 MHz. This 
is half the power consumption of the orig¬ 
inal PowerPC 601 operating at 66 MHz, 
and close to the maximum output of the 
PowerPC 603 (3 W at HO MHz). Expect 
similar improvements to appear in the Pow¬ 
erPC 603, 604, and 620 designs. 

Key to the PowerPC's future survival 
is its acceptance by users. Initial activity 
in this area, though limited, is promising. 
The only PowerPC-based systems on the 
market at this writing are Apple's line of 
Power Macs, which use the PowerPC 601. 
Apple sold over 345,000 of these systems 
in just four months, becoming the largest 
RlSC-computer vendor on the planet. If 
this trend continues, especially when high¬ 
speed PowerPC 603-, 604-, and 620- 
based systems from Apple, IBM, and oth¬ 
er vendors appear, then the alliance's hopes 
of creating a new standard for desktop 
computers might succeed after all. ■ 

Tom Thompson is a BYTE senior technical editor 
at large with a B.S.E.E, from Memphis State Uni¬ 
versity. You can contact him on the Internet or 
BIX at tom_thompson@bix.com. Bob Ryan is a 
BYTE senior editor You cat i contact him on the In¬ 
ternet or BIX at b. ryan@bix.com . 
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Fax:+358 0 692 6107 
Frunee 
Fadimatec 

Tel: +33 1 4946003! 

Fax: +33149460258 
Chip TECHnologiea 
Tel:+33149601011 
Fax:+3314959 9350 

Germany 

Tekelec Airtrwiic GmbH 

Tel: +19 89 516 40, Fax; +49 89 516 4110 

Germany 

Megabyte EDlf 
Tel:+49 89 741 1410 
Fax:+49 89 74114144 

Hungary 

Szki Comp. Comm. & Innov, Tech. Ltd, 
m +36 12 018 122, Fax; +,36 12 017 882 
Iceland 
Ndverk HF 

Tel: +354 1 616161, Fax; +3541 15041 
Italy 

ESA Software 

Tel: +39 54174143, Fax: +39,541 742153 
Teiena Dalit 

Tel: +39 25 82 00 f Fax: +39 25 82 00248 

Netherlands 

Radix 

Tel:+31 (0)20 6 142463, Fax:+31(0) 20 615 9811 
T-Point Software Ik V, 

Tel:+31 74 912 470, Fax:+31 74437937 
Committed Consultancy: 

Tel: +31 34803-3100, Fax: +31348 033 181 

IWwuy 

Scandinavian Qxnxn Systems 

Tel; +47 22 658 180, Fax: +47 22 654 770 

Portugal 

EFACEC, GesHe Inform ftica S.A. 

Tel: +351 295*120*15, Fax: +351 295 18940 

Sweden 

Microfrwit Vaxjn AB 

Tel: +46 470 10150, Fax; +46470 21150 

Switzerland 

Midticom Systems GmbH 
Tel: +41 1701! 110 
Fax: +4117011 128 

Turkey 

SEK0M; 

Tel: +90 312 468 23 73 
Fax:+90312 468 23 80 

United Kingdom 
Harrier Soft n et: 

Tel: +44 734 731181. Fax: +44 734 734546 
Systems Marketing Lid. 

Tel: +44 0488 681001, Fax: +44 0488 681002 
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For Windows NT users hungry 

for NFS services, BW-Connect 

• 1 • • 


pyi,e/&ec, but this isn’t a fast food restaurant!” 


Introducing BW-Connect™ NFS 
for Windows NTT die software that 
serves up a full menu of NFS file and 
print services for Windows NT users. 
The recipe is from the award-winning 
Beame & W'hiteside gourmets, the 
experts in NFS connectivity. 

BW-Connect is the first 100% 
kernel-mode NFS client for Windows 
NT, so it becomes a seamless part of 
the system. Multi-threaded for high 
performance, on some platforms it 
can deliver a transfer rate of over 
1 Megabyte-per-second. NT users 



far DOSS BmuWj 



Brat Advanced 
Pfckafc; Window* 


can transparently access, manipulate 
and print files from NFS servers, 
with support for 255-character file 
names and UNIX® symbolic links. 

The software is implemented as 
a native 32-bit installed file system. 
It supports both case sensitive and 
in s ensitive file names and prints 
directly to the Windows NT Print 
Manager. Seamless integration with 
Windows NT File Manager is de 
riguer. And it’s all-new code that 
supports X86, MIPS and DEC® 
symmetric multi-processor platforms. 

In addition to client software, 
BW-Connect NFS for Windows NT is 
also a server and client for TCP/IP 
applications. So make reservations 

CUrole on Inmjirv CnrH. 


today and give all your NT users 
transparent access to a full menu of 
NFS services. Fred says, bon appetit! 

For vour FREE 30-dav 

¥ ¥ 

BW-Connect NFS evaluation 
call or fax your distributor 

listed alongside this ad today. 
See us at COMDEX Booth # L5022 

Let’s Connect!™ 


Beame 
-& 


Whiteside 


Software” 


"Dfvflopef only Neivdil makes rwt wimisliftwtlli iwperl to ihii product. 
All trademark* arelhcproperty of ttieir respectiveawncrs. Beamed Whiteside 
Seftwn*,!*. 706 tiitlabo™^ St., Raleigh. NC 27603, Tel: (9191031-0989, 
Fat (919)6314990. ©1994 Beam* & Whiteside Sntban, Inc. <1063/1) 













































C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


W housands of programmers have 
already discovered how to get dBASE, 
FoxPro and Clipper compatibility with 
their favorite language and hardware 
platforms. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. 

You see, CodeBase technology is 
simply the best way to add multi-user 
xBase compatible DBMS power to C, 
C++, Basic or Pascal. 

You still gain speed (6 small size 

CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K1 You'll also like the speed-with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 

Now formatted data entry in 
Windows is as easy as point & dick! 

Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls, you can simply 
’Point Si Click' to design data entry 
windows for date, numeric, and 
character information-formatted just 
the way you want it. 

NEW-Data-aware controls 

Our new custom controls are 
data-aware, so now you can easily 
build a scrolling list box thafs tied to a 
data file, or look up matching combo 
box entries-even as the user types. 


Introducing CodeReporter 2.0 
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Introducing the new C odeReporter 2.0 our visual, 
interactive xBase report writer. We designed it 
with developers in mind, hui end-users will love it. 


And get multi-platform portability. 

Once your reports are designed under 
Windows, you can generate correspond¬ 
ing source code. Use this source code to 
launch reports under DOS, Macintosh, 
Windows, NT, OS/2 or UNIX. 


Introducing CodeTranslator 3.0 


Now you can automatically translate 
Clipper, dBASE. and FoxPro code into 
C++. Turbo-charge critical xBase 
applications, port to new operating 
systems, and gain the flexibility of C++. 

CodeTranslator keeps your variable 
names and uses the CodeBase++ 
library-making the translated code 
easier for you to read and maintain. 



Buy One, 

Get Two FREE. 



Introducing the new CodcConirols, a unique 
set of data-aware custom controls. Now simply 
drop them into your Windows applications via 
your favorite visual interface builder. 


Create a wide variety of reports 
-visually, easily, and instantly. 

Use CodeReporter's new Instant 
Report Wizard to create a report-in an 
instant. To refine your report, simply 
drag and drop report objects-for data, 
totals, text or graphics-using the 
interactive layout screen. 

Easily build report queries using our 
calculator-style expression builder. 
Then get your reports lightning fast 
through the built-in Intelligent Query 
Technology. 


Now when you buy any one of our xBase 
compatible library products: CodeBase T 
CodeBase**, CodeBase or CodePascat 
(for the language of your choice), you’ll get 
both the new CodeReporter 2,OAND the 
new CodeControls 2.0 absolutely FREE 
-for a limited time only. 


To Order Now Call 

403-437-2410 

Unconditional 60-Day Money-Back. Guarantee 


SEQUITER 

SOFTWARE INC. 


III! 


FAX 403*436*2999 
UK Tel. *44-9! 317-4321 


F.O. Bok 575 Newmarket NH 53657-0575 


Ol W4 Sequlle* Software Inc. Al ilghh reserved. CodeBase CodeBase**. CodeBase. CadeFtacai, CodeHeporter. 8. CodeControls ora fradB'harks of Settlor Soflwara ‘■1C. £1 other (VOduef names Of* Irademoric Q( their respective companies. 


German: CwtFood +02534/7093 Fa*. +02534/3852 France: Innoioft +1 40 99 28 00 Fa*: +1 47 72 14 95 Spain: Danysall (91] 654 629B Fa*. (91] 654 6332 Australia: Noble (02] 564 1200 Fox: (02)564 1465 
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State of the Art 


T5: Brute Force 

Mips Technologies' T5 chip takes an aggressive approach to superscalar dispatch that shows how far 
today's engineers must go to deliver cutting-edge performance 

TOM R. HALFHILL 



M icroprocessor design is a never- 
ending cycle of eliminating bottle¬ 
necks and thereby creating new ones. 
When CPUs outran the ability of memory 
chips and I/O buses to keep them fed with 
instructions, the solution was to widen the 
bus, add high-speed caches, and simplify 
the instructions so that they took less time 
to process. When the resulting instruction 
stream surged beyond the capacity of the 
core, the answer was to deepen the exe¬ 
cution pipeline and add multiple functional 
units with parallel pipes. Then I/O became 
a problem again, leading to even wider 
buses and larger caches. And so it goes. 
This tug-of-war between bandwidth and 
horsepower won't end until all known 
techniques are exhausted or the cost of di¬ 
minishing returns becomes prohibitive. 
Even though that wall isn't yet in sight, 
today's CPU architects are turning to in¬ 
creasingly radical architectures in their 
quest for leading-edge performance. Wit¬ 
ness the new fifth-generation RxGOO-series 
processor from Silicon Graphics, Inc,/ 
Mips Technologies (Mountain View, CA). 

The chip's code name is T5, or the Ter¬ 
minator—referring to the 1991 movie Ter¬ 
minator 2: Judgment Day , with its Oscar- 
winning special effects, which were 
created with Mips-powered SGI worksta¬ 
tions, The T5 is based on the same fifth- 
generation superscalar RISC technology 
introduced earlier this year in the Mips 
R8000, a supercomputer processor, Bui 
while the R8000 is a multichip module 
optimized for high-end scientific calcula¬ 
tions, the T5 is a general-purpose single- 
chip processor for desktop PCs, worksta¬ 
tions, and servers. It offers a better balance 
between integer and floating-point per¬ 
formance than the R8Q0G, making it more 
suitable for mainstream applications. The 
T5 is designed to be equally at home in 
PCs running Windows NT, workstations 
running Unix, or multiprocessor servers 
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State of the Art 


T5: Brute Force 



The Mips T5 is a cross between a four-way and a ftve-way superscafar design, ft can fetch up to four Instruc 
tip ns per cycle* dispatch up to five Instructions to Its five execution units per cycle, and graduate four results 
per cycle. It supports out-of-order execution, branch prediction up to four levels deep, speculative execution, 
and dynamic-register renaming. 


for transactional databases. 

As the first single-chip superscalar pro¬ 
cessor from Mips* the T5 represents a 
significant step forward for the RxQOO 
architecture. Behind it is a strong RISC 
heritage—the original R20Q0 in 1985 was 
the first commercially available RISC chip, 
and one of Mips" founders was John JL 
Hennessy* a pioneer researcher in RISC 
technology. The T5 builds on preceding 
generations (R2000, R3000, R5Q00* and 
R4000) by incorporating five functional 
units, twice as much primary cache as the 
R4400* twice as many registers, dynamic- 
register renaming* dynamic-branch predic¬ 
tion, speculative execution, out-of-order 
execution, and multiprocessor support for 
up to four CPUs on a special cluster bus. 

At its initial core speed of 200 MHz* Lhe 
T5 is expected to deliver 250 SPECint92 
and 350 SPECfp92—and that's with 
R4000 binaries that haven't been optimized 
for the T5. Although not as fast as DECs 
new Alpha 21 164 (see "Alpha Rides 
High,” October BYTE)* the T5 offers a 
distinct price/performance ratio advantage 
over the Alpha and the Pentium. It will 
keep $GI’s graphics workstations com¬ 
petitive and maintain the price/pertbrmance 
advantage of Mips-based NT boxes. 


Mips says the T5 is even faster than syn¬ 
thetic benchmarks indicate because it's 
more tolerant of cache misses than other 
processors. The T5*s ability to tolerate up 
to four misses without stalls should make 
it a particularly good CPU for busy data¬ 
base servers, because transaction process¬ 
ing is I/O-intensive and requires huge sec¬ 
ondary caches to avoid the penalty of 
frequent misses* 

Beyond Brute Force 

By far the most impressive features of the 
T5 are its high degree of parallelism and 
dynamic instruction scheduling. The goal 
of this design is to combine the brute force 
of multiple functional units with the finesse 
of speculative, out-of-order execution. 

Previous RxOOO-series chips had scalar 
pipelines that always executed instructions 
in their original program order. In con¬ 
trast, the T5 has five independently pipe¬ 
lined functional units, each of which can 
execute and complete one instruction per 
cycle without regard to program order. 
Furthermore* the T5 can predict the out¬ 
come of branches and speculatively exe¬ 
cute the code that follows. Only when all 
dependencies are resolved are the results of 
die completed instructions retired (or grad¬ 


uated* in Mips parlance) and re¬ 
stored to their original sequence. 
Up to four results can be graduated 
per cycle. 

Out-of-order execution is an in¬ 
creasingly common technique for 
managing the growing resources 
of advanced microprocessors. 
Brute force in the form of higher 
clock speeds* wider buses, larger 
caches* and more pipelines has its 
place but also its limits. Soon you 
reach a point of diminishing re¬ 
turns where the functional units 
are stalled because they don’t have 
enough to do. Optimized compil¬ 
ers try to address this problem by 
reordering the instructions to take 
advantage of a particular CPU’s 
requirements. 

In effect, out-of-order execu¬ 
tion is a partial substitute for opti¬ 
mized compilation* because it 
shifts the burden of instruction or¬ 
dering from the compiler (or the 
assembly language programmer) 
to the CPU itself. The CPU* not 
the compiler* rearranges instruc¬ 
tions to match the availability of 
resources—and it does so dynam¬ 
ically at run time, not statically at 
compile time. 

If this technique is carried far enough 
in future designs, optimized compilers and 
hand-tuned assembly language may be¬ 
come as obsolete as punch cards and tog¬ 
gle switches. The T5 doesn't go quite that 
far* but it does represent the state of the 
art, matching or exceeding the sophistica¬ 
tion of dynamic issue in DEC’S Alpha 
21164* IBM/Motorola’s PowerPC 620, 
AMD's K5* and Cyrix's Ml. 

Waibto-Wall Superscalar 

Mips isn't taking a tentative step toward 
superscalar with Lhe T5: Ihis chip is thor¬ 
oughly parallel from from to back (see the 
figure ‘T5 Block Diagram”). 

Each cycle* the T5 can fetch four 32-bit 
instructions from its 32-KB* two-way set- 
associative instruction cache* or I-cache* 
Not only is that cache twice as large as 
the R4000 7 s* but its two-way set-associa¬ 
tivity is also an improvement over the 
R4000's direct mapping* yielding an ef¬ 
fective 4x increase in cache efficiency 
(see “Cache Advantage,” August BYTE). 
An on-chip controller supports a sec¬ 
ondary cache ranging in size from 512 
KB to 16 MB* which is also two-way set- 
associative, continued 
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Move forward 

with BEST for just $133! 


COMPARE 


250VA list price 


250VA lull-load r untim e 


250VA runtime after 2 blackouts* 


400VA list price 


600VA Ust price 


UL-Certifled surge suppression? 
(All models up to 850VA)* 


(jet pur hands on the best power 
protection value on the market 
today — the new bw cost, high 
quality Patriot* models from BEST. The 
new Patriot models surpass AFC’s 
Baek-UPS® in all the important 
categories. That’s because we designed 
the new Patriot series to provide 
highly reliable power protection with 
die best price/performance in its class. 

If you're using computers today, you 
know you need power protection, Here are some of the ways the new Patriot 
models outperform APCs Back UPS* line: 

• BESFs new Patriot 250VA model gives you up to 70 percent longer 
runtime, 

• In multiple-blackout situations, the Patriot 25GVA models runtime is 
more than 150 percent longer than the comparable Back-UPS® model. 

• The Patriot series is UL 1449 rated, which means it's a high-quality surge 
suppressor. 

There arc more reasons to choose BEST. Tor one thing, BEST was named 
the leading manufacturer of network UPS products for the second consecutive 
year in the 1994 VARBusiness magazine survey. This survey shews that BEST 


BEST 

Patriot* 


AFC 

Back-UPS* 


$133 


$139 


8.5 min. 


3 min. 


8 tniti. 


3 min, 10 sec. 


$219 


$229 


$379 


$399 


YES 


ranks fust in reliability, overall 
quality, and technical support In 
fact, BEST won 12 of the 14 survey 
categories. And if you need power 
protection systems for more than 
small LANs or individual FCs t BEST 
has a full product line up to 18 KVA. 

You can buy the new Patriot 
models today. Don’t back up. Move 
forward with BEST call 

.~.. 800-356-5794 ext 6982 

"We full}' appreciate the personal commitment BEST has made to its customers and 
resellers ■ Karen Dieffenthailer, Fiectrotec U.SA Inc. 

“It’s wonderful to see a company and management who care and are really interested 
in the customer and reseller” Rex Ennis, Blackstone Electric, Inc. 


PllUM amt foWtf j'artiier arc Badenurb 
of Best Power Tedwoiogy. tan. 
fbefeCTS Is ■ Bwkpiirk of American 

Power CanraSkn (JorpceaEkui I .APT). 
Wtodl u n u I lIFd J: eu with BEiT. 


ra qUage*. Frt. tfKtoW five: n 
070 WHtJ), Wfrbftir (tdurf't. ttftjoi bfackoifl, Lien mo 


Your Quality Power Partner™ 

Best Power Technology, Inc, 

P.O. Box 280 Necedah, WI 54646 

800-356-5794, ext 6982 


Why Back 


Up? 



a# 

'REFERRED 





m 


BUYERS BUYETtP 

CHOICE 1*3 CHOICE 

AWARDS bl AWARDS 
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15: Brute Force 


Cached instructions are actually 37 bits 
long, because five extra bits are appended 
during a predecode stage when the in¬ 
structions are prefetched into the cache. 
The extra bits assist full decoding by clas¬ 
sifying the instructions according to vari¬ 
ous attributes and by preassigning them 
to execution units. This prefetch/prede- 
code stage is not counted as one of the 
main pipeline stages. 

After the instructions are fetched from 
the I-cache, they pass through a two-stage 
decoder. Actual decoding takes only one 
stage, however; the second stage is for reg¬ 
ister renaming. 

Dynamic-register renaming is a way of 
expanding a processor's register file with¬ 
out jeopardizing software compatibility. 
While previous RxOOO processors had 32 
integer and 32 floating-point registers, the 
T5 has 64 integer and 64 floating-point 
registers, all 64 bits wide. In each of these 
register files, any of the 64 physical regis¬ 
ters can be dynamically renamed to repre¬ 
sent the architectural register file of 32 
logical registers. Thus, programs continue 
to see only 32 registers, but the processor 
has twice as many registers for storing in¬ 
ternal values. 


This technique is critically important 
for speculative and out-of-order execu¬ 
tion, because it allows the T5 to store in¬ 
termediate results and speculative results in 
the “invisible" registers. The results then 
become visible to the program when all 
dependencies have been resolved and the 
speculative paths have been validated. 

To keep track of what's going on, the T5 
maintains an active list of occupied reg¬ 
isters and a free list of available registers. 
Registers on the active list can have two 
states: active (i.e., currently in use by an 
executing instruction) or completed (i.e., 
the final result of an executed instruction). 
Up to 32 instructions can be active at a 
time. After a completed result is graduated 
and no longer needed, the register is re¬ 
moved from the active list and added to 
the free list. Speculative execution can 
continue as long as free registers are avail¬ 
able, and register renaming takes only a 
single cycle (see the figure “Register Re¬ 
naming in the T5”)- 

Register renaming also plays a crucial 
role in branch prediction. It’s part of a 
clever mechanism that lets the T5 quickly 
abort a speculative path if a branch was 
wrongly predicted. 


Here’s how it works. The T5 speculates 
on every branch, up to four branches deep. 
At each of these junctures, the T5 takes a 
snapshot of the register states—what Mips 
calls a shadow map of the register-rename 
map as it existed at that moment. If it later 
turns out that a branch was mispredicted, 
the T5 doesn’t have to flush any buffers 
or clear any registers. It merely restores 
the appropriate shadow map as the work¬ 
ing register-rename map and then adds any 
registers holding invalid results to the free 
list. This takes only one cycle. 

Therefore, the penalty for mispredict¬ 
ing a branch varies from one to four cycles, 
depending on when the T5 realizes it has 
guessed wrong. The worst case is when 
the T5 pursues speculative paths through 
four nested branches and then discovers 
in reverse order that it mispredicted each 
one. Usually, however, the oldest mispre¬ 
dicted branch in a series will be discov¬ 
ered first, because the CPU has had time to 
execute more instructions along the spec¬ 
ulative path to which it leads. In that case, 
the penalty for aborting all four branches is 
only a single cycle. Any branches that fol¬ 
low an invalid branch must themselves be 
invalid, so the T5 just restores the shadow 
map for the oldest valid branch in 
the speculative tree. 

Branch prediction is also dy¬ 
namic, adapting to the program 
as it runs. The T5 records the his¬ 
tory of each branch by setting a 
2-bit flag that defines four possi¬ 
ble states: strongly taken, weakly 
taken, weakly not taken, and 
strongly not taken. According to 
Mips, the T5 correctly predicts 
branches more than 90 percent of 
the time—a significant factor in 
real-world performance, because 
the integer code typically found 
in mainstream applications aver¬ 
ages a branch every six instruc¬ 
tions. 

Five-Way Execution 

Even though the T5 can fetch four 
instructions per cycle and graduate 
four results per cycle, it has five 
execution units in between. Po¬ 
tentially, instructions can be is¬ 
sued to all five units at once, and 
each unit can execute and com¬ 
plete an instruction every cycle. 
The T5 is therefore something of 
a cross between a four-way and a 
five-way superscalar processor, 
but that apparent mismatch is no 


Renter Renaming in the T5 



Any of the 15's 64 integer and 64 floating-point physical registers can be renamed to represent any of the 32 
integer or 32 floating-point logical (architectural) registers. Whenever an Instruction needs a register, a physi¬ 
cal register from the free list is added to the active (1st. When all dependencies are resolved and the instruc¬ 
tion graduates, the physical register is renamed as a logical register. In this example, lines 1 and 2 load val¬ 
ues into a pair of registers, R1 and R2. Une 3 adds these values together and stores the result in a third 
register, R3. Line 4 compares the result to zero; if It is less than or equal to zero, the program continues to 
line 5, which loads a value Into Rl, If the comparison in line 4 Is greater than zero, the program branches to 
line 9 r which adds the values In R1 and R3 and stores the result in R5. Note that execution hinges on severs! 
dependencies: Une 3 cannot complete until lines 1 and 2 complete; line 4 cannot complete until after line 3; 
and line 9 must await completion of lines 1 and 3. Unes 1 and 2 can complete out of order, but they will al¬ 
ways graduate in order. Line 5 or 9 could be executed speculatively before the outcome of the branch in line 4 
is known. If the branch is validated, the Instructions In lines 1 to 4 will graduate, physical register P36 will be 
renamed as logical register Rl, the instruction in line 50 will not graduate, and physical register P49 will be 
removed from the active list and returned to the free fist. 
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AN OCR SOFTWARE FAMILY FOR EVERY TYPE OF 
TEXT RECOGNITION FUNCTION 






RECOGNITA PLUS 

OCR SOFTWARE 


RECOGNITA SELECT 

OCR SOFTWARE 




RECOGNITA 
SELECT 2.0A 

An easy-to-use omnifont optical 
character recognition software 
running on IBM PCs in MS 
Windows. Select supports a wide 
range of DTP scanners, TWAIN 
and HP AccuPage 2 technology. 
Recognition of more than 80 
languages is provided. Direct 
connections to different 
word-processors are available. A 
powerful solution for complex 
jobs with minimal user 
interaction. 


RECOGNITA 
PLUS 2.0A 

A multi-purpose omnifont OCR 
software for IBM PCs running in 
DOS, Windows, OS/2 and 
CTOS/PM. A wide range of DTP 
scanners, TWAIN and HP 
AccuPage 2 are supported. Over 80 
languages are recognized. 
Pre-trained and trainable. Fax/dot 
matrix recognition, interactive 
editor and direct connections to 
word-processors are available. It is 
fast and accurate and provides a 
perfect solution for all kinds of jobs. 




RECOGNITA CARD 




RECOGNITA 
CARD 2.0 

A time-saving business card 
reader program that recognizes 
European cards. It scans at 400 
dpi in 256 grey levels from 
card scanners or any TWAIN 
flatbed or handheld scanner. 
Vertical cards can be read; 
brightness and threshold 
controls are automatic or 
manual. Records can be 
scrolled, searched, sorted, 
compiled into lists, filtered, 
printed or exported to ASCII 
formats and Contact Managers. 


icognita Corp., H-1012 Budapest, Marvany u.17., 
Angary. Letters: H-1251 Budapest, P.O.Box 55. 
les Support Tel: (36-1) 201 -8925, 


RECOGNITA CORPORATION 

$ 


x: (36-1) 201-7607 


Recognita Corp. of America, 11 56 Aster Avenue, 
Suite F, Sunnyvale, CA 94086, U,S,A, 

t~I. i i Anoi it . M a r\ q 'i T.ii conn_ 


Recognita Bureautom&tisierung GmbH, 
Hamstrasse 19, Aufgang D D-04109 
Leipzig, Deutschland* Tel:(49-341) 209-635 
fax: (49-341) 281-643 
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State of the Art 


15: Brute Force 



• 64-bit RISC microprocessor, RxODO-com- 
patible design. 

• Mips' first single-chip superscalar CPU. 

• Dynamic-branch prediction and specula- 
ttve execution up to four levels deep. 

• Out-of-order execution. 

• Five functional units: two integer, two 
floating point, and load/store. 

• Executes up to five instructions per cycle, 
graduates (retires) up to four per cycle. 

• 64 integer registers and 64 floating-point 
registers, dynamically mapped to 32 inte¬ 
ger and 32 floating-point logical registers. 

• 32-KB, two-way set-associative instruction 
and data caches. 

• On-chip control for up to 16 MB of sec¬ 
ondary cache. 


accident. By providing more peak band¬ 
width in the core, the T5 can allocate its re¬ 
sources more efficiently and has more 
headroom for future growth. 

Functional units include two ALUs for 
integer instructions, a load/store unit, and 
two FPUs—one for addition and another 
for multiply/divide/square root calcula¬ 
tions. The latter FPU is actually a pair of 
subunits (a multiplier and a divider/square 
root) that share the same issue and com¬ 
pletion logic. They can execute single- or 
double-precis ion division and square-root 
operations in parallel. 

The two ALUs are nearly identical, but 
one can handle integer multiplication/ 
division (in multiple cycles) and the other 
has some logic for verifying predicted 
branches that depend on integer register 
values. The load/store unit handies all ad¬ 
dress calculation and translation, and it 
can calculate one address per cycle. It 
translates 44-bit virtual addresses into 40- 
bit physical addresses using a 64-entry, 
fully associative TLB (translation look¬ 
aside buffer). Each TLB entry can address 
two pages ranging in size from 4 KB to 
16 MB. 

All five pipelines have the fetch-decode- 
rename stages described above, as well as 
at least one execution stage. Counting the 
graduation stage at the end, therefore, the 
minimum pipeline depth is five stages. 

Instructions remain in program order as 


• Multiprocessor cluster bus supports up to 
four CPUs. 

• 200-MHz internal clock; external clock 
programmable for 200,133,100,80, 67, 
57, or 50 MHz. 

• 64-entry TLB, 44-bit virtual addressing, 

• Estimated performance: 250 SPECint92, 
350 SPECfp92. 

• More than six million transistors. 

• Fully static CMOS, 3.3-V, four-layer metal, 
0.35-micron process. Approximately 
290mm 2 die. 

• Estimated power consumption: 20 to 30 W 
maximum. 

• Sampling scheduled for late this year or 
early 1995; volume production by late 
1995. 

• Estimated price: $1000 to $1200. 


they pass through the first three stages. 
Then they enter a trio of queues to await is¬ 
sue to their appropriate execution units. 
Each of these queues (one for the ALUs, 
one for the FPU, and another for the 
load/store unit) has 16 entries, and they 
can issue from any position in the queue. In 
other words, this is where the instruction 
stream starts to deviate from original pro¬ 
gram order. 

Under certain conditions, the T5 can is¬ 
sue up to five instructions per cycle from 
these queues. In most cases, however, it 
will issue one to four instructions, de¬ 
pending on the instruction mix. 

As usual for a RISC chip, the vast ma¬ 
jority of instructions execute in a single 
cycle. Single- or double-precision float¬ 
ing-point multiply, add, subtract, compare, 
and convert operations require two cycles, 
although multiplications need a third cycle 
to transfer the result. More complex float¬ 
ing-point instructions that arc computed 
iteratively may consume numerous cycles. 

Load operations require two cycles if 
they hit the data cache, and they can be 
executed speculatively and out of order. 
This is important because loads account 
for about 20 percent of all instructions, 
and the speculative execution of other in¬ 
structions will screech to a halt if they de¬ 
pend on data that isn’t available yet. 

This also explains why Mips doubled 
the size of the data cache, from 16 KB in 


the R4000 to 32 KB in the T5. A heavily 
pipelined processor like the T5 can gobble 
data at a prodigious rate. The cycle times 
of memory and microprocessors were 
about the same 10 years ago; today, we 
have 60-nanosecond DRAM mated to 
screamers such as the T5, which at 200 
MHz has a cycle time of only 5 ns. And 
because the T5 graduates up to four in¬ 
structions per cycle, at times it’s equivalent 
to a scalar CPU running at 800 MHz. 

During the final pipeline stage, com¬ 
pleted instructions aren’t allowed to grad¬ 
uate until any dependencies are resolved 
and speculative paths are verified. The T5 
also maintains precise exceptions: Any 
completed instructions following the in¬ 
struction that caused the exception aren’t 
permitted to graduate, either. 

During graduation, physical registers 
are renamed as logical registers to vali¬ 
date their results, and the oldest completed 
instructions always graduate first. This re¬ 
stores the instruction stream to its origi¬ 
nal program order. 

Mips Dynamics 

As long as the T5 doesn’ t trigger an ex¬ 
ception, mispredict too many branches, 
run out of free registers, overflow its 
queues, or miss the cache, it will deliver 
something close to its peak throughput. 
Although that seems like a lot of ifs, sim¬ 
ulations indicate that the T5 is very effi¬ 
cient, As with all CPUs running real-world 
software, it spends a fair amount of time re¬ 
covering from cache misses, but when 
everything clicks, the pipelines gush oil. 
Mips says that existing R4000 binaries ap¬ 
pear to run almost like optimized code, a 
tribute to the effectiveness of the T5’s dy¬ 
namic scheduling, 

“There is less need to recompile for the 
T5 than there is for a classic superscalar,” 
says John R, Mashey s director of systems 
technology at Mips and one of the 90 en¬ 
gineers who designed the T5, “The hard¬ 
ware is doing a lot of what compilers 
sometimes had to do. When you’re de¬ 
signing a compiler for a classic static-issue 
superscalar, you sometimes work real hard 
to arrange tilings, like moving loads and 
branches further apart, being careful not 
to have two loads in a set of a couple in¬ 
structions, because you know the chip is 
only going to single-issue. Here, you just 
kind of don’t care.” ■ 


Tom R Halfhill is a BYTE senior editor. You can 
reach him on the Internet or BIX at thalfhill@ 
hix.com. 
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Microsoft’s newest operating systems promise 
a whole new set of features-and complications. 



Exploring Chicago Windows Becomes 

and Daytona . Page 132 DSP-Aware .. 

by Jon Udell by Andrew W. Davis 


MAPI Blooms in 

Chicago___ . Page 163 

by Tom Sheldon 


Globalization of 
Windows ... 

by Dean Abramson 


Both differences and similarities 
between the new Windows are 
profound. 


The DSP Resource Manager 
will promote better multimedia 
and telephony devices. 


Microsoft’s MAPI is poised 
to become the industry 
standard. 


Unicode is the key to 
building localized Windows 
software. 

























They Not Only 
Sound Great, 
They Put Productivity 
In Motion. 











TYavelMate^ 4000M Series 

• 486 processors from 50MHz l;o75MHz 

• Active Matrix Color or 
Dual Scan Color Displays 

• Hard Disk Drives: 200MB to 455MB* 


The right multimedia notebook can give you a 
decided advantage in your work. That’s why we 
made the TravelMate M Series notebook computers. 
These powerful multimedia machines give you 


• Built-in 16-bit sound 
•PCMCIA Type 01 Slot 

• Integrated Pointing Device 

• Multiple Interfaces including SCSI II, 
Audio Controls, and MIDI/Game port 

• Intel Indeed Video 

Portable CD-ROM Docking System 

• Double-speed CD-ROM drive (250ms) 

• Built-in stereo speakers 

• Separate NiMH battery gives you 
AC or battery-powered operation 

• SCSI II connection 

• Optional SCSI II bay for additional 
hard drive 



desktop PC capabilities in a portable package, 
including the industry’s first truly portable, battery- 
powered CD-ROM Docking System. So you have the 
freedom to use them anytime, anywhere. 

The M Series continue the TravelMates’ award¬ 
winning reputation for incredible power, perfor¬ 
mance and reliability. Each comes standard with 
16-bit sound, a built-in speaker and microphone, 
plus a choice of 486 processors to handle full-motion 
video and speed you through other multimedia 
applications. 

And the optional, battery-powered CD-ROM 
Docking System gives you access to the growing 
libraries of CD-ROM software, no matter where you are. 

The TI TravelMates. They’re for people who are 
going places. 

For more information or the name of the dealer 
nearest you, call 1-800-TI-TEXAS (1-800-848-3927). 

EXTENDING YOUR REACH’" 



w? Texas 
Instruments 



August 1994 
TM40GQM/25 



♦Depending on model. TravelMate and ^Extending Your Reach" are trade marks ofTbxas instruments, 
fndeo is a trademark and the lute! Inside logo is a registered trademark of Intel Corporation, ©I 0114 TI, 
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Although they share 
common features, the 
newest versions of 
Windows and NT have 
fundamental differences 

JON UDELL 
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A s summer 1994 drew to a close, beta testers 
were evaluating the two newest members 
of the Windows family of operating sys~ 
terns: Windows 95 (aka Chicago, due in 
1995) in its first beta release, and Windows NT 3.5 (aka 
Daytona, due now) in its last. 

The two siblings have a lot in common. They can run 
some of the same Win32 applications. They can work with 
each others 7 files, printers, clipboards, mailboxes, and 
even registries. And, of course, they can both run legacy 
DOS and Win 16 applications. 

But their differences are equally profound, Chicago is 
a mongrel, with preemptive multithreading and 32-bit ca- 
pability grafted onto a 16-bit DOS/Windo ws foundation. 










Daytona, the second generation of Windows NT, is a pure¬ 
bred, multithreaded and 32-bit from the ground up. To use 
another analogy, Chicago is like a car, designed for the 
average home or business user. Daytona, on the other hand, 
is like a Mack truck. It carries big loads for servers and 
serious business, scientific, and engineering users whose 
tasks justify powerful x86 or RISC workstations. Chicago, 
though built on a weaker foundation, can reach a large 
population of systems, so it gets first dibs on important 
advances, such as Plug and Play and MAPI 1.0. Although 
Daytona is built on a far stronger foundation, it finds a 
smaller group of machines to run on today, so it has to 
wait for some of the cutting-edge stuff. 

Which to choose: Chicago or Daytona? It’s increasing¬ 
ly clear that while both have important roles to play, they 
won’t eradicate the deeply entrenched Windows 3.1 any¬ 
time soon. Four-MB desktop and laptop systems and 16-bit 
Windows applications continue to sell in huge numbers. 
Chicago and Daytona demand more powerful systems and 
applications. 

The good news is that once companies start supplying 
users with bigger, smarter systems and Win32 applica¬ 
tions, either Chicago or Daytona can make those users 
far more productive. The bad news is that during the tran¬ 
sition period, the coexistence of Windows 3.1, Chicago, and 
Windows NT (not to mention other options, such as OS/2) 
will create headaches for software developers, systems 
managers, and users alike. As with all families, the Win¬ 
dows family of operating systems can sometimes drive 
you crazy. 

Chicago in 4 MB 

“Runs great in 4 MB!" That was the unofficial battle cry of 
the Chicago development team. The official claim, once 
Microsoft admitted that there actually was a Chicago, was 
more guarded and more carefully qualified. “If you’re hap¬ 
py with Windows 3.1 in 4 MB," Microsoft said, “you'll be 
happy with Chicago in 4 MB." Even this, however, now 
seems unlikely, based on the (admittedly two-months 
stale) beta 1 release of the product. 

I keep a low-end PC on hand, partly out of in¬ 
ertia and partly to test these kinds of claims. This 
system began life as a 4-MB Gateway 386/20. 
DoubleSpace expanded its 80-MB hard disk to a 
more livable 150 MB; a CPU upgrade (to a Cyrix 
CX486DRX2) accelerated the system nicely; and 
Media Vision’s Memphis multimedia kit added 
sound, MIDI, and CD-ROM capabilities. But it’s 
really still just a dinky PC. I won’t say I’m happy 
with Windows 3.1 ’s performance on this machine, 
but I will say that Windows 3.1 can get useful 


work out of it, handling easy tasks such as writing, telecom¬ 
municating, CD-ROM information retrieval, and MIDI 
recording/playback well enough. 

Running Windows for Workgroups on this humble Gate¬ 
way is another matter entirely, however. With network¬ 
ing turned on so that I can remotely access the office net¬ 
work, WFW thrashes. I’ve found 6 MB to be the practical 
minimum for WFW with networking; it works in 4 MB 
only without it—in effect, you’re running the equivalent of 
Windows 3.1 beefed up with 32-bit file access. (How can 
you work remotely with a 4-MB Windows PC? Straight 
Windows 3.1, the NetWare shell, and Shiva’s asynchronous 
IPX is one lightweight combination that has worked well 
for me.) 

Since WFW was the dress rehearsal for Chicago’s 32- 
bit network and file I/O subsystems, you should base size 
expectations for Chicago on WFW rather than on straight 
Windows 3.1 (although Microsoft hasn’t been clear about 
this distinction). I didn’t expect Chicago to make the 4- 
MB Gateway a useful networked machine; I expected ii 
to make it just a useful stand-alone machine, as both Win¬ 
dows 3.1 and WFW do. 

Chicago found the Gateway’s S3-based Orchid Fahren¬ 
heit video board and the ProAudio Spectrum sound card 
with its Trantor SCSI connector, migrated the Windows 3.1 
program groups and desktop settings, and rebooted. Chica¬ 
go came back up with the correct wallpaper and chimed to 
announce that the sound system was working. 

Unfortunately, that’s about all I could get it to do. My 4- 
MB Gateway was transformed, for all practical purposes, 
into a boat anchor. It can run the Chicago shell, but al¬ 
most nothing else—not even the Control Panel, which I 
might otherwise have used to start jettisoning nonessentials, 
such as sound support. 

How do you reconfigure Chicago when you can’t run the 
Control Panel? The trusty old DOS start-up files still mat¬ 
ter more than you think. Although you hope that Chicago’s 
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The browsing of Met Ware resources (e.g., servers Ourtown and 
Rhapsody) using Chicago's Explorer works just like the brows¬ 
ing Of Chicago [e.g, r Everex, PS/2) and Daytona (e,g* H Viper) re¬ 
sources, Right-clicking on a Mel Ware icon gives direct access 
to MetWare commands, such as LOGIN and WHOA ML 


protecied-mode drivers support your 
hardware, installation doesn't assume 
that they will. Real-mode drivers that 
load from CONFIG.SYS and AUTO¬ 
EXEC.BAT continue to load until you 
see that they aren't needed. For exam¬ 
ple, on my Adaptec 1742-equipped 16- 
MB Everex Step DX2/50, Chicago left 
the ASPl (advanced SCSI program¬ 
ming interface) and Corel SCSI drivers 
and MSCDEX in place* When I com¬ 
mented them out, the system still ran 
perfectly fine—even better, in fact, be¬ 
cause its feet weren't stuck in the real¬ 
mode mud* 

As with DOS, pressing the F8 key 
at hoot time makes Chicago prompt 
before executing each line of CON¬ 
FIG.SYS and AUTOEXEC.BAT. (You 
can also clean-boot straight into the 
Chicago version of DOS by pressing 
Alt-F5.) Using this technique, l lightened 
Chicago’s memory load by dumping sound 
and CD-ROM suppon* DBLSPACE.BIN 
had to stay because its protected-mode 
replacement wasn't included with heta 
l* although it will be available later. Dou¬ 
bleSpace had to run somewhere if Chi¬ 
cago was going to work on this machine; 
shifting compression to protected mode 
might make the system faster but isn't like¬ 
ly to make it much smaller. 

My tweaks helped a little, but Chicago 
still ran out of memory trying to run its 
own Control Panel applets. I will be fas¬ 
cinated to see whether the final Chica¬ 
go product can do better. Admittedly, my 
DoubleSpace-equipped 4-MB Gateway 
represents a worst-case scenario. There 
are, however, many such worst-case sce¬ 
narios in the real world, particularly in the 
form of laptop PCs. 

Businesses that want their road warriors 
to have a fighting chance should plan to 
outfit their troops wilh bigger, faster sys¬ 
tems, and they should jump on the Plug 
and Play bandwagon as soon as it's fea¬ 
sible to do so* But the center of gravity of 
the installed base moves slowly. Chicago 
will have to get a lot smaller and faster to 
run acceptably on many of the PCs that 
are now in use or being sold in retail stores 
and through mail-order catalogs. 

Chicago in S MB 

On a reasonable desktop machine—an Ad¬ 
vanced Logic Research Flyer 32LCT wilh 
8 MB of RAM, a 486/66 CPU, and a 340- 
MB Maxtor IDE drive—the Chicago sto¬ 
ry is, as you’d expect, far more compelling. 
I ran the installation from WFW 3*11 and. 


lacking a local CD-ROM drive, used the 
WFW redirector to borrow a remote one* 
in 20 minutes, Chicago was up and run¬ 
ning, enjoying the same access to all the 
WFW, NT, and NetWare resources that 
WFW had previously enjoyed, including 
redirected drives, printers, and file-based 
and client/server network applications. 

Moreover, Chicago made things better 
than before in a couple of ways. One huge 
win is the unification of network name- 
spaces and browsing methods across mul¬ 
tiple network providers. (Note that NT has 
always had this kind of muhiprovider ca- 
pability: now the NetWare client included 
with Daytona visibly exploits it*) 

Under WFW, 1 redirect lo an NT drive 
like this: 

net use h: WEVEREXNEVEREXCD 

bul to a NetWare drive like this: 

map root t:=OURTOWN\VO LI:TEMP 

In Chicago (or Daytona), it's all done 
with a consistent UNC (Universal Nam¬ 
ing Convention) syntax, so the NetWare 
mapping becomes the following; 

net use t: \\OURTQWN\VOLI\TEHP 

Under WFW, GUI-based drive and print¬ 
er redirection works one way for Windows 
network resources and another way for 
NetWare resources. Chicago’s Explorer 
treats both flavors of resources identically. 

Although Chicago defaulted to the real¬ 
mode ODI-based (Open Data-Link Inter¬ 
face) NetWare client 1 had been using un¬ 


der WFW, I then used the Networks 
applet in the Control Panel to switch to 
the protected-mode NDIS-based Net¬ 
Ware client that comes with Chicago. 
It's still unfinished, hut the NetWare 
client is fast and very functional Al¬ 
though support for protected-mode OD1 
isn't part of the current plan, the recent 
Microsoft/Novell detente raises hopes 
that Chicago's already-strong NetWare 
support will gel even stronger. 

Both Chicago and Daytona have the 
ability to run essential NetBIOS- and 
RPC-based (remote procedure call) net¬ 
working services over any of three trans¬ 
port protocols: NetBEUI, IPX/SPX, 
and TCP/IP. I've used all of these pro¬ 
tocols successfully* (The Chicago and 
Daytona remote-access services can 
both use PPP, which extends this pro¬ 
tocol’s flexibility to asynchronously 
connected systems, too*) 

Since the Chicago and Daytona TCP/TP 
stacks support DHCP and WINS (Win¬ 
dows Internet Naming Service), adminis¬ 
tration of TCP/IP is a lot easier than before 
(see “Automating TCP/IP in NT” on page 
189)* I’m running DHCP on a Daytona 
Advanced Server system, which automat¬ 
ically allocates IP addresses to my Chica¬ 
go and Daytona clients, as well as to my 
WFW 3.11 system running the new VxD- 
based (virtual device driver) TCP/IP stack. 

What aboul WINS? It isn’t a factor on 
BYTE's single-subnet LAN* It comes into 
play only during the mapping of NetBIOS 
names across TCP/IP subnets, as an auto¬ 
matic and dynamic substitute for the cum¬ 
bersome and static LMHOSTS file that 
maps NetBIOS names to IP addresses. 

Despite significant TCP/IP improve¬ 
ments, both Chicago and Daytona default 
to the NetWare standard, IPX/SPX* Why? 
It’s routable, unlike NetBEUI, and works 
right out of the box, unlike TCP/IP, which 
minimally requires that you set up DHCP 
(and possibly WINS) servers and keep 
them running all the lime. Since IPX/SPX 
is required to connect Windows to Net¬ 
Ware in most corporate LANs anyway, it 
makes great sense to accommodate Win¬ 
dows to it. Multiprotocol networking is 
neat, but not just for its own sake. Mi¬ 
crosoft’s agnostic approach to network 
transports is a laudable achievement. 

Two important new features, user-level 
security keyed to NTAS (NT Advanced 
Server) and NetWare servers and a so- 
called master key authentication service, 
weren't quite cooked in beta L When you 
share a Chicago resource, you* II be able 
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LOOK NO FURTHER THAN 
MANNESMANN TALLY FOR 
ALL YOUR PRINTING NEEDS 



Mannesmann Tally’s reputation for 
providing reliable, rugged and robust 
printers is unrivalled. So too is our 
product range with a printer for almost 
every application, making ours the 
strongest and most comprehensive 
collection in today’s market. For home, 
personal and mobile use there are the 
small footprint matrix and bubble-jets; 


for departmental and networking 
environments we have the office laser 
and matrix printers; and for the most 
demanding high-throughput data 
processing and industrial applications 
we are leaders with our heavy-duty 
matrix and line printers. 

Mannesmann Tally printers: any 
application, anywhere. 


CALL+44 1734 788711 FOR DETAILS OF 
YOUR LOCAL DISTRIBUTOR 
or fax +44 1734 771312 

Mannesmann Tally Ltd., Molly Millars Lane, Wokingham RG1 1 2QT. United Kingdom. 

Mannesmonn Tally recognises all aforementioned trod* mark* 

AUSTRALIA GPM Systems 03 819 0233 BAHRAIN Montech Computer Service! 073 1 717 BELGIUM Tracer Europe NV02 5820031 CHINA Einstein 
Technology Industries limited 2 71 87708 TAIWAN ROC CYPRUS The Cyprus Import Corporation ltd 02 231 1922 DENMARK Iversen & Martens AS 
44921100 EGYPT North Africa Company 2 27364 5 2 FINLAND Jertec Oy 90 5271 1 GREECE Unicom SA 01 9430632/3 HONG KONG Clever 
Motion Industries Ltd 07870778 ICELAND E.nar J Skulason HF01 633000 INDIA Lipi Data Systems 022 2026860 INDONESIA PTPontja Indohitech 
•Computer 021 3101066 IRAN Varian Of Iran Co ltd 021 750 2752 ISRAEL Alpha Terminals Ltd 03 497402 IVORY COAST Ordino Sort 415390 
JORDAN Computerand Communications Systems 844088 KENYA A EAST AFRICA Micropower International Limited 2 540198 KOREA International 
Business Computer Co Ltd 2 785 8301 KUWAIT Sinam Integrated Systems 4834542 LEBANON Information Management Limited 01 496616 
MALAYSIA Advantage Systems SDN BHD 3 7033166 MALTA Philip Toledo ltd 444747 THE NETHERLANDS Tracor Europa BV033 536536 NEW 
ZEALAND Pegasus 07839 1 378 NIGERIA A ALLECOWAS COUNTRIES Isatong Ltd 01841 485 NORWAYMerhantildata 2 2710550 OMAN Capital 
Computer Centre LLC 590400 PAKISTAN Alrathid Microcomputers (PVT] Ltd 21 4534071 PHILLIPINES Monicom 2 635 5116 PORTUGALCopmaque 
1 851 6038; D & R Lda 01 757 1654; Citronic 01 828151 SAUDI ARABIA National Computer Systems Company 1 479 3916 SINGAPORE Kesco 
Information Technology PTE Limited 26 8 0073 SOUTH AFRICA Venture Computer Co (Pty) ltd 11 792 7430 SPAIN SDI 1 510 7100; Benett Asociados 

1 677 8881 SWEDEN QCS Quality Computer Systems AB 40 290222 SYRIA Yozigi A Co 11 2215583 TAIWAN Einstein Technology Industries Limited 

2 718 7708 THAILAND Yip In Tsoi A Co ltd 2 2369294 TURKEY Performans 21 2 266 91 41, EBIM ltd 392 228 1 543 UNITED ARAB EMIRATES 
International Aerodio (Emirates) 4 523331 YEMEN Computer Information Centre I 209574 ZIMBABWE Speciss Computers 4 794661 


TOTALLY COMMITTED TO PRINTERS 
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MULTITASKING, 
MULTITHREADING, 
MULTIPROCESSING. 
PRICED FOR THE 
MULTITUDES. 



owe red by tlic world s first l rue (54—bit 
multiprocessing RISC architecture, 
the NEC RlSCslalion 20(H) tabes full advantage 
of Windows N I Workstation 3.5 (“Daytona ). 

In fact, RISC station 2000 technology is 
maintained by Microsoft as their reference 
multiprocessing RISC. 


F> 


I lie Power of the 
RISC Multiprocessor* 



architecture. The MIPS™ 
RISC V R 4400MC™ 

processors fabricated by 
NEC virtually eliminate 


performance problems commonly associated with 


shared cache designs. 

hirst, speeds will 
increase, since separate 
threads of multithreaded 



Symmetrical 
multiprocessing lets you 
use new 32— lilt npps lihe 
Picture Publisher™ 5.0 NT 
hdilion and the upcoming 

Visual C+ 4* 2.0.** 


applieat ions can he run 

simultaneously, liandwidlhs will increase too. since 
multiple applications can he executed at the same 
time without compromising performance. 

Th e productivity ol developers and technical 
professionals will not only exceed traditional 
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RlSCslation and East Earl* arc trademarks of NEC Tcclinnlnuici.. Inc. V M 44(H) ia a trademark of NEC Eleetronie*. Microsoft, W indow* NT and Visual C+ + arc trademark* of 
Microsoft Corporation. Picture Publisher is a trademark of MicroCrnf*. All otker trademark* art property of tkeir respective owner*. Screen visual provided by Visual Numeric*. Inc. 
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16—bil Windows Emulation 
Benchmark*** 
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systems based on Pentium 1 '' 
and Power PC 'platforms 
(see charts), it will even 
exceed their expectations. 


For details on the RISCstation 2000 and 
the name of the authorized NEC RISC systems 
dealer nearest you, call 1— 800— NEC—INFO. 


K»r information via fax, call NEC FaslFacts' M 
at 1—800—366—0476 (document #74720000). 
The NEC RISCstation 2000. It has the 

features power users 
dream of. At a price that 
will help CFOs get a 
better night s sleep. 


SEE. HEAR 
AND FEEL THE 
DIFFERENCE I M 


Multiprocessor hcnchmurh run on I Ik- RlSCstalion 2000 (.ingle and multi processor) and a Compaq IVwLiant 66 MI 1 / rVntium-haaed system with 32 -hit Picture Publisher 4.0 performing a ( iausiuan hlur on a full . g re en . 
^iicroSofl Visual C + + Version 2.0 Development System for MIPS. “‘‘Emulation henchmnrh run with 16 -hit Word Perfect 5.1 on RISCstation (multiprocessor! and a 66 MHi Prwcr Mac. 
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IBM Engages Warp Drive for OS/2 


STAN MIASTKOWSKI 

Experience counts. That’s one of the mes¬ 
sages that IBM is continually repeating as 
it gets ready to roll out the next version of 
OS/2. The company’s experience in oper¬ 
ating-system development isn’t difficult to 
see with the product that has gone through 
one of the most extensive beta tests in the 
history of software development. 

The product I tested was named Warp. 
At press time, the formal name, version 
number, and pricing of Warp weren’t avail¬ 
able. 

IBM said it would make OS/2 installa¬ 
tion much easier through extensive built-in 
code for identifying the hardware on which 
users are installing it. The only way 
the company could test the hun¬ 
dreds of thousands of hardware 
combinations existing out there in 
the real world was to have as many 
users as possible test OS/2. 

Although IBM declined to dis¬ 
cuss the technical details of how 
Warp identifies hardware, prob¬ 
lems with strange hardware com¬ 
binations were expected, and they 
quickly cropped up. Three out of 
four PCs that I tested—starting 
with an ancient no-name 386/33 
with a Tandy CD-ROM drive—failed 
to load the Warp beta version. I 
finally got Warp running on a gen¬ 
uine IBM 486/33-based PS/Val- 
uePoint. 

IBM technical support quickly 
released an updated installation file that 
solved my problems on two of the three 
machines that wouldn’t load Warp. By the 
time Warp ships, IBM expects to have 
solved the vast majority of installation prob¬ 
lems. 

Doing More Windows 

Although IBM continues to develop addi¬ 
tional versions of OS/2 that incorporate ad¬ 
vanced features, such as symmetrical mul¬ 
tiprocessing, Warp is a different animal, 
aimed squarely at the large universe of in¬ 
dividual Windows users who want a more ad¬ 
vanced operating system than DOS under¬ 
lying Windows 3.x. Like OS/2 for Windows 
2.1, which has been available for nearly a 


year, Warp integrates your existing Windows 
installation into the OS/2 environment. This 
integration allows you to use Windows and 
its applications in the familiar manner, but 
with the advantage of using 0S/2’s pre¬ 
emptive multitasking and linear memory 
space to “wall off" applications from each 
other. If one crashes, the others keep run¬ 
ning. 

Unlike OS/2 for Windows 2.1, Warp now 
works with Windows 3.11 and Windows for 
Workgroups, and it is compatible with ap¬ 
plications written for Microsoft's Win32s 
API. The person in charge of Warp devel¬ 
opment, Paul Giangarra, who was also the 
chief designer of OS/2 2.0, declined to ex¬ 
plain how this was done, but he said it was 


“simply a job of polishing the code." Warp 
still doesn’t work with applications that use 
Windows VxDS (virtual device drivers), but at 
the moment that's an extremely small part 
of the universe of Windows applications. 

As a full-fledged 32-bit operating system, 
OS/2 has developed a reputation for re¬ 
quiring powerful processors and lots of 
memory. This is true enough, but in this re¬ 
lease IBM has made an effort to produce a 
product that will run adequately on older 
processors and systems with 4 MB of RAM. 

Giangarra is philosophical about this, say¬ 
ing the 4-MB requirement is “what the mar¬ 
ket wants but not what the industry buys.” 
He also points out that many major Win¬ 
dows applications require 8 MB of RAM. Al¬ 


though I wasn’t able to test Warp on a 4- 
MB system, its performance on an 8-MB 
PC is noticeably faster than that of its pre¬ 
decessor. 

Giangarra adds that there’s no big mys¬ 
tery to making Warp smaller and faster. “In 
first releases, you do your best. Later, you 
go back and shine things up," he says. IBM 
developed automated tools for testing and 
optimizing Warp code. “We produced giga¬ 
bytes of traces and found the places where 
code wasn’t efficient," says Giangarra. As a 
prime example, IBM completely rearranged 
the all-important code-paging algorithms, 
under the direction of the person who de¬ 
veloped the MVS (IBM’s mainframe oper¬ 
ating system) pager. 


On a Screen Near You 

At first glance, the Warp desktop 
looks nearly identical to that of 
OS/2 for Windows, but a closer 
exploration reveals some inter¬ 
esting changes and additions to 
its look and feel. Besides the 3-D 
icons (which are nice, but far from 
essential), IBM has done a great 
deal of work at making the object- 
oriented Workplace Shell easier 
to use. It still requires something 
of a paradigm shift to use, espe¬ 
cially for experienced Windows 
users. But the more you use it, 
the more sense it makes. 

New and useful are status-sen¬ 
sitive folders icons that appear 
opened when a folder is opened, 
and closed when it’s closed. You can also 
choose to close parent folders when you 
open applications or folders. This makes 
for a desktop that’s much less cluttered. 
And there’s also a pick-up-and-drop option 
for moving icons, which is essentially a clip¬ 
board for icons. Finally, there’s the Launch- 
Pad, which is a handy, floating, customizable 
toolbar that enables you to set up your fa¬ 
vorite folders and applications for single¬ 
click access. 

Dialog boxes and settings screens hid¬ 
den behind the Workplace Shell also make 
a lot of sense. Involved dialog boxes are 
split into easily accessible categories, and 
IBM has eliminated some of the confusing 
techno-speak; for example, you no longer 
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The Workplace Shell for Warp looks similar to that for the prior version. However, in 
addition to the 3-D icons and LaunchPad (at the bottom of the screen), behind the 
shell are increased performance and additional Windows compatibility. 
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"migrate" applications to OS/2; you “in¬ 
stall" them. 

IBM has also made an effort to make life 
easier for portable computer users. Play- 
AtWill is a new utility that IBM claims of¬ 
fers full plug-and-play (though not based on 
the Microsoft/Intel Plug and Play standard) 
capabilities for PCMCIA card users. Although 
I wasn't able to test it, IBM claims that you 
can associate applications with specific 
PCMCIA cards. For example, plugging in a 
fax modem card would automatically launch 
communications software. 

Real Applications 

Thankfully, IBM has tossed the wimpy and 
largely useless mini-applications that were 
shipped with previous versions of OS/2. 
They’ve been replaced by the BonusPak, 
which includes IBM Works (a miniature suite 
of 32-bit native OS/2 applications). Fax¬ 
Works for OS/2, CompuServe Information 
Manager for OS/2, Personal Information 
Manager, Person-to-Person (a simple work¬ 
group-collaboration tool), and an advanced 
system configuration/testing utility. 

At the bottom line, it’s obvious that IBM 
has put a great deal of time and effort into 
making Warp a highly optimized, easy-to-in- 
stall, and easy-to-use operating system that 
offers next-generation power to existing 
users without requiring them to invest in 
additional hardware. 

With the delay of Windows 4.0, IBM has 
been handed another chance to take over 
a chunk of the desktop market. And, inter¬ 
estingly, the dearth of true 32-bit native 
OS/2 applications seems to have become 
a minor inconvenience instead of a major 
shortcoming, especially because of how 
well OS/2 integrates with existing Windows 
installations and applications. 

Experience counts, and Warp bears all 
the hallmarks of an experienced operating 
system. But, at the bottom line, Warp’s 
success will depend on IBM’s making it 
widely available in the marketplace, es¬ 
pecially through having it preinstalled on 
new hardware. Purchasing prior versions of 
OS/2, for example, required a determined 
effort. For Warp to be a success, that has to 
change. 


Stan Miastkowski is a BYTE consulting editor. 
He is cofounder and former publisher of the 
OS/2 Report newsletter and has been an OS/2 
user since version 1.0. You can contact him on 
the Internet or BIX at stanrn@bix.com or on 
MCI Mail at 530-9979. 


to specify share-level security, which chal¬ 
lenges all users to unlock it with a pass¬ 
word you assign to the resource, or user- 
level security, which admits only those 
users you select from lists authenticated 
by NT AS or NetWare. The latter is a great 
way to control the anarchy of peer net¬ 
working, and I wanted to see it in action, 
but beta 1 Chicago couldn’t find NetWare 
binderies and hung trying to access an 
NTAS user database. 

Chicago’s master key is another bright 
idea, intended to enable you to unlock a 
set of password-protected network, mail, 
and other services with a single password. 
In beta 1, a single password did work for 
both network providers and mail, but the 
Networks->Security->Set Passwords dia¬ 
log box, where you’ll administer the mas¬ 
ter key, didn’t reflect that. 

Managing Devices 

Users’ experiences with Chicago will vary 
wildly depending on the hardware they 
put it on. There’s a 
vast difference, for 
example, between 
Chicago on a con¬ 
ventional system 
and Chicago on a 
Plug and Play sys¬ 
tem. Chicago can 
also behave very 
differently from 
one conventional 
system to another. 

Consider the 
thorny problem of 
ISA/EISA hard¬ 
ware detection. Chi¬ 
cago tries hard, and 
you can read in 
DETLOG.TXT the 
record of its heroic 
struggle to ident¬ 
ify motherboard, 
video, SCSI, net¬ 
work, and other de¬ 
vices by sniffing 
and poking. Results 
vary. When 1 tried 
it on four different 
machines, detec¬ 
tion always suc¬ 
ceeded with video, 
usually with SCSI, 
sometimes with 
network adapters, 
and, for some rea¬ 
son, never with 
modems. 


Of course, knowing that a Future Do¬ 
main 1660 or an NE2000 is present isn’t 
the same as knowing how that card is set. 
In my tests, Chicago almost always punt¬ 
ed and took the defaults, even though 
my hardware often wasn’t set that way. 
So I had to use the new Device Manager 
to configure boards, and in the end, de¬ 
tection was mostly a waste of time. 

On one system, the Everex Step DX2/ 
50, it was a disaster. Trolling for SCSI 
cards, Chicago kept poking I/O address 
300 (used by the NE2000), hanging the 
system each time. Setup is restartable, but 
this routine gets old in a hurry: “BusLog- 
ic, are you there at 300?” Wham! “Ultra- 
Stor, are you there at 300?” Wham! 

Intriguingly, Daytona sailed through 
hardware detection on the very same Ever¬ 
ex machine. Microsoft says that Chicago 
and NT share detection code and data, but 
it sure doesn’t look that way. I’ve found 
Daytona’s detection to be less ambitious 
than Chicago’s, but more reliable. If you 
plan to deploy both 
operating systems 
on the same hard¬ 
ware, be certain to 
study the hardware 
compatibility lists 
carefully. 

Don’t assume 
that a Chicago ma¬ 
chine is by defi¬ 
nition an NT ma¬ 
chine or vice versa. 
For example. I’ve 
got Daytona happi¬ 
ly humming along 
on a Compaq Pro¬ 
Liant, giving both 
66-MHz Pentium 
CPUs a workout. 
When I installed 
Chicago on the 
ProLiant, its pro- 
tected-mode disk 
driver threw an ex¬ 
ception and sug¬ 
gested that I try a 
real-mode substi¬ 
tute. In real life, 
you’d never waste 
a classy multi¬ 
processor system 
like the ProLiant 
on Chicago. But 
while Chicago and 
NT may someday 
share a common 
pool of Win32 ap- 
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Once automatically detected or manually configured. 
Chicago’s Device Manager summarizes installed de¬ 
vices (a) and their settings (b). The registration data¬ 
base is the configuration viewer/editor of last resort. 
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plications, they’re further apart, in terms of 
device support, than Microsoft originally 
led us to believe. 

Does Chicago’s device management 
add any value to today’s non-Plug and 
Play PC? Yes. Like Daytona, Chicago 
keeps all configuration data in the registry. 
Once you help it figure out what the con¬ 
figuration is, you can review it using the 
Device Manager or RegEdit (see the screen 
shot on page 139). And, as with Daytona, 
Chicago’s RegEdit is RPC-enabled, so sys¬ 
tem managers can review and edit config¬ 
urations on remote PCs. Furthermore, 
Chicago will export configuration data to 
system management consoles by way of 
DMI and SNMP agents. 

Given the state of conventional hard¬ 
ware, your Chicago experience also de¬ 
pends a lot on whether your device sup¬ 
port comes from DOS. Windows 3.x. or 
Chicago itself. I’ve tried it all different 
ways. Working with an unsupported SCSI 
controller and CD-ROM drive, it was nice 
to be able to fall back on DOS, but it was 
depressing to have to fiddle with CON¬ 


FIG.SYS, AUTOEXEC.BAT, MSCDEX, 
SmartDrive, and more. 

Working with a Future Domain 1660 
cabled to a Plextor CD-ROM drive, how¬ 
ever, life was wonderful. Using the Win32 
version of Martin Heller’s image3 GIF 
viewer, images leaped from a CD to the 
screen, following a 32-bit path through the 
SCSI driver, the disk cache, and the CD- 
ROM file system. All I had to do was con¬ 
figure the Future Domain card in Device 
Manager. Chicago (like Daytona) just takes 
care of details that DOS and Windows ex¬ 
pect the user to handle. 

Chicago won’t be the only PC operating 
system to support Plug and Play; OS/2, 
PC versions of Unix, and (I hope) Net¬ 
Ware will, too. But with its Plug and Play- 
ready drivers, setup and configuration 
tools, and shell, Chicago currently leads 
the pack in readiness. 

Meet the Chicago Shell 

As promised, Chicago can log in to and 
log out from NetWare on the fly, correct¬ 
ing a Windows flaw that has caused end¬ 


less wailing and gnashing of teeth in the 
corporate world. The method of access to 
these functions nicely demonstrates one 
of the principles that Chicago borrows 
from IBM’s Workplace Shell: You right- 
click on shell objects to expose their prop¬ 
erties and methods. In the case of an object 
that represents a NetWare server, a right- 
click pops up a menu from which you can 
directly invoke NetWare commands, such 
as LOGIN, LOGOUT, and WHOAM1. 
Right-clicking on objects that represent 
files reveals properties such as size and 
modification date, and methods such as 
QuickYiew, which invokes a viewer to 
show the contents of the file. 

Workplace Shell users will find the 
Chicago shell eerily familiar. Both shells 
make extensive use of right-click-activat¬ 
ed property editing and method activation, 
tabbed property pages, aliases (called shad¬ 
ows in OS/2, shortcuts in Chicago), and 
fully nestable folders. Both also exhibit 
the same fundamental design flaw: name¬ 
ly, failure to unify the file system with 
the desktop object system. In other words, 
the file system depends on one root (C:\), 
while the desktop object system depends 
on another (C:\DESKTOP for OS/2, or 
C:\WINDOWS\DESKTOP for Chicago). 

What’s wrong with this arrangement? 
It overloads the notion of a top-level fold¬ 
er. For example, the first thing I did with 
the Chicago shell was to create a top-lev¬ 
el folder called Jon and drag some files 
into it. Later, browsing with the Explor¬ 
er, I opened what I thought was a top-lev¬ 
el folder called Jon and discovered those 
files were missing. 

Where had they gone? From the shell’s 
perspective, the top-level Jon folder was 
C:\WINDOWS\DESKTOP\JON, and 
that’s where it put my files. While brows¬ 
ing with the Explorer, I expected to find a 
top-level Jon folder at the root of the C 
drive, where in fact I did find one: CAJON. 
Which is the real top level? Either, really, 
depending on how you think about it. As 
Apple’s user-interface guru Donald Nor¬ 
man could have told both IBM and Mi¬ 
crosoft, this kind of conceptual overload¬ 
ing is a dangerous thing. 

It gets worse. In some situations (e.g., 
the File Open dialog box), Chicago hides 
the desktop’s root, C:\WINDOWS\DESK- 
TOP, while in other situations (e.g., the 
DOS C: prompt) it doesn’t. This inconsis¬ 
tency yields weird results. For example, I 
put some Visual C++ project subdirectories 
into the file system’s top-level Jon folder, 
and others into the desktop’s top-level Jon 
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folder. All projects were accessible from 
Explorer, but only the CAJON folder was 
accessible from the Visual C++ File Open 
dialog box. However, from a DOS win¬ 
dow I was able to change directories to 
C: \WINDO WS\ D ES KTOP\JON and then 
load Visual C++ projects stored there by 
typing start project.mak. 

True Chicago applications are supposed 
to call a version of File Open lhai respects 
the desktop's notion of hierarchy, notthe 
file system’s, and so will behave differ¬ 
ently than legacy Win 16 applications in 
ibis respect. Confused? I sure was. 

I can hardly imagine what novice users 
will make of all this. On a Mac, there’s no 
disconnection between physical and logical 
storage. Users know that the desktop is a 
view of the hard disk and that the window 
system and the file system are synonymous. 
In Windows 3.x, the File Manager/Pro¬ 
gram Manager split presents physical and 
logical views of storage, but Program Man¬ 
ager’s logical view is not too ambitious 
and doesn't invite confusion with File Man¬ 
ager’s overtly physical view. In OS/2, Work¬ 
place Shell, and the current Chicago shell, 
the logical view is very ambitious and al¬ 
ways at war with the physical view. 

A logical view of storage can be very 
powerful. The question is how to imple¬ 
ment it. 1 think Microsoft has the right 
idea: insert a high-level API between pro¬ 
grams and their dala. OLE 2.x structured 
storage is such an API. In Daytona’s suc¬ 
cessor, Cairo, OLE-structured storage will 
be able to attach to, and extend, the file 
system. As the Explorer navigates from a 
file store into an object store, control will 
be transfeired from Explorer’s viewer to an 
object-supplied viewer. Object internals 
won’t be stored in user-visible directory 
structures, so users won’t trip over them. 

The OLE 2.x strategy is an ingenious 
bridge between today’s world of file-based 
storage and tomorrow’s world of object 
storage. Microsoft hopes that users lured 
by compound documents and in situ edit¬ 
ing will voluntarily commit more and more 
data to object storage. As that shift occurs, 
Windows will be able to sustain mom com- 
prehensive and more seamless logical 
views of storage. 

The InfoCeirter 

One excellent example of how ihts can 
work is ihc Chicago InfoCenter, which ap¬ 
pears as a top-level desktop folder when 
you install MAPI 1.0 and the Chicago mail 
system. There is, to be sure, a directory 
called C:\WINDOWS\DESKTOP\INFO- 
CENT, which corresponds to the Info- 
Center. But it’s virtually empty. All you’ll 
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find is the OLE 2.x interface ID that the 
shell uses to invoke Chicago's mail client. 
It, in turn, creates a logical view of the 
InfoCenter as a structure of nested fold¬ 
ers containing objects (i,e„ messages) that, 
when right-clicked, invoke methods that 
are used to edit, address, send, forward, 
or delete messages. 

This brilliant idea deserves some careful 
study. How can developers implement it? 
The mechanism is still being invented and 
is, like everything on the cutting edge of 
OLE, fairly obscure. It's not nearly as ac¬ 
cessible as the straightforward SOM (Sys¬ 
tem Object Model) hierarchy that underlies 
the Workplace Shell If Microsoft follows 
true to form, however, a future version of 
MFC (Microsoft Foundation Classes) will 
probably encapsulate it sufficiently for the 
average programmer's use. 

As promised, the MAPI l .0 subsystem 
included with Chicago unifies message 
handling across multiple mail providers— 
a neat trick. To test it, 1 installed the beta 
CompuServe mail provider alongside the 
Microsoft Mail provider that’s included 
with Chicago and configured it to share 
the Microsoft Mail message store and pri¬ 
vate address book. Getting things to work 
took some persistence because the Com¬ 
puServe provider wouldn't talk to my mo¬ 
dem at first. After much poring over its 
script files, I found the problem. Chica¬ 
go's RAS (Remote Access Service) was 
listening on the same COM port that the 
CompuServe driver needed. 

Contention for that port wasn't a prob¬ 
lem for HyperTrm, Chicago's telecom¬ 
munications tool, because HyperTrm and 
RAS both comply with the TAPI (Tele¬ 
phony API) rules for shared access. Once 
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1 shut down RAS, things worked fine. 
CompuServe and Microsoft Mail messages 
mingled happily in my inbox, and l could 
send a single message to users on both 
systems with one mouse-click. 

Easier Windows? 

WTien Microsoft user-interface researchers 
polled a group of Windows 3.1 users, they 
found that most ran one program at a time. 
How, then, to expose Chicago’s more for¬ 
midable multitasking to novice users? The 
shell team's answer is the Taskbar, which 
combines the functions of an application 
launcher with those of a task switcher. 

Always visible unless you explicitly 
hide it and dockable to any edge of the 
screen, the Taskbar's cascading launcher 
puts programs and recently used docu¬ 
ments within easy reach. Once launched, 
applications minimize to the Taskbar, 
which in turn provides a constant visual 
summary of what's running on the system 
and reactivates minimized programs with 
a single mouse-click. The most visible em¬ 
blem of Chicago, the Taskbar serves its 
purpose and may help sell multitasking to 
the masses, but 1 miss the old Task Man¬ 
ager's handy list of running applications. 

Microsoft also touts the ea.se-of-use 
benefits of Chicago's help system. Specif¬ 
ically, the new help system is supposed to 
take you to the scene of the action it de¬ 
scribes. When you're trying to set up re¬ 
mote access, for example, the help topic 
should provide a link to the RAS configu¬ 
ration dialog box. That's a good idea, but 
not nearly the brilliant innovation that 
appeared in Apple's System 7.5. Because 
the System 7,5 Finder is Apple Event- 
aware, the new Mac help system can not 


only take the user to the 
scene, it can also enact 
the whole drama, driv¬ 
ing the shell under script 
control and coaching the 
user along the way. 

The Windows way 
to achieve this effect 
would be to OLE-auto- 
mate all aspects of shell 
operation. Chicago will 
not work that way, but 
it should. Desktop oper¬ 
ating systems are com¬ 
plicated, and no matter 
bow you organize their 
knobs and levers—in 
dialog boxes, menus, 
or tabbed notebooks— 
there's a ton of proce¬ 
dural lore for users to absorb. For example, 
when 1 am configuring RAS, do I take 
Lhe path Network Neighborhood->Remote 
Access->Connections->Dial-in Options or 
the path Control Panel->Network->Con- 
figuration? And which settings on which 
property pages found in these places do 
I tweak to get the results 1 want? Making 
the system the coach would be a great use 
of OLE 2.x automation. 

Users on the Move 

Chicago's so-called mobile services in¬ 
clude single-port dial-in and dial-out re¬ 
mote access and a special desktop folder, 
called the Briefcase, that synchronizes sets 
of files across Chicago systems. For multi¬ 
port service, you need Daytona Advanced 
Server, which quadruples to 264 the dial- 
in capacity of NT 3.1 Advanced Server. 

Eventually 1 got both Chicago and Day¬ 
tona to work as both RAS clients and serv¬ 
ers, but fiddling with communications set¬ 
tings was a tedious chore. If Chicago, in 
particular, is going to be something that 
you can just hand over to a busy field-sales 
force, it ought to get smarter about this 
sort of thing. Once I was connected to the 
office from a Chicago PC at home, though, 
the view was breathtaking. For the first 
time as an asynchronously connected user, 
I could see both Windows and NetWare 
resources simultaneously. 

In fact, there are two ways to achieve 
this effect. You can run multiple network 
clients on the remote PC, or you can run 
only the Windows network client and use 
Daytona Advanced Server on the office 
LAN as a gateway that republishes Net¬ 
Ware resources for local or remote Win¬ 
dows network clients, continued 
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A problem with WFW’s RAS was that 
it tended to hog the system when commu¬ 
nicating. Chicago's threading alleviates 
this problem in some cases. A file search, 
for example, ran nicely on a background 
thread. But browsing with Explorer was 
painfully slow in beta 1, and it monopo¬ 
lized the system. Click on die wrong re¬ 
mote folder, and you can be in for a long 
wait as Explorer fetches dozens—or even 
hundreds—of filenames. Microsoft, which 
has been urging Chicago developers to 
write network applications that work in¬ 
telligently on slow links, should heed its 
own advice and make remote browsing 
incremental and more interactive. 

The Briefcase is intended to help you 
synchronize Chicago systems using either 
RAS or floppies to transfer data. With 
RAS, you can synchronize a Briefcase that 
lives on your home system with a set of 
files back at the office, updating from of¬ 
fice to home at the start of an evening work 
session, and vice versa at the end of the 
session. That's less useful than it sounds, 
though, because it requires two phone culls. 
I Find it easier and quicker to simply drop 
a floppy disk into iny real briefcase. 

Here, though, Chicago's Briefcase met¬ 
aphor failed me. 1 thought I could just drag 
it from home PC to floppy, and ihen from 
floppy to office PC. But Briefcases syn¬ 
chronize with sets of files, not with other 
Briefcases. The second step of the floppy 
shuffle triggered a sharing violation: You 
can't smash one system’s Briefcase on top 
of the Briefcase belonging to another PC 
and expect them to somehow merge. 

from Chicago to Daytona 

Even in its current rough slate, Chicago 
can do a lot of useful work. On my 16- 
MB Everex, I already prefer it to WFW 
3,1 L Daytona, however, now much slim¬ 
mer than NT 3.1, is making a bid for dom¬ 
inance on this machine. The trade-offs are 
vexing. Chicago is snappier, especially 
when running demanding Win 16 applica¬ 
tions. For example, fve been building a 
lot of Folio Views infobascs lately on this 
machine, and while I'd prefer to use Day¬ 
tona, Chicago gels the job done quicker. 

Chicago is also cleverer in some ways. 
For example, its new printing subsystem, 
which spools to an enhanced metafile that 
renders on a background thread, really 
does speed up return-to-application time. 
But Chicago isn’t yet immune to those an¬ 
noying “The system has become unsta¬ 
ble" messages, and, given its heritage, it 
likely never will be. Daytona, on the oth¬ 
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er hand, has the stability l cherish. Its so¬ 
phisticated performance-monitoring and 
event-logging services also make it inher¬ 
ently far more manageable than Chicago. 

Other Daytona improvements include 
OLE 2,0 support, Chicago-compatible long 
filenames on FAT (file allocation table) 
file systems, the ability to run VDMs (vir¬ 
tual DOS machines) in separate address 
spaces, smaller and faster network trans¬ 
ports, and OpenGL 3-D graphics. The beta 
version 1 tested ran Win 16 programs some¬ 
what faster than NT 3.1 did on x86 hard¬ 
ware, and dramatically faster on Mips and 
Alpha systems, thanks to an improved In¬ 
signia emulator and WOW (Windows on 
Windows) subsystem. 

Because Windows 3.x is the cash cow, 
these extensions get built first in 16-bit 
form. Then they migrate to the Win32 
platforms, but not necessarily in lockstep. 
Win 16 applications on Chicago or Day¬ 
tona need 16-bit services, Win32 applica¬ 
tions need 32-bit services, and 16- and 32- 
bit flavors must be made to interoperate. 

If you’re thinking about a staged up¬ 
grade from Windows 3.x to Chicago, Day¬ 
tona, or both, you will need to verify that 
the components you need are available and 
will work in the combinations you require. 
Is there light at the end of this tunnel? Not, 
I think, until Win32 becomes the preferred 
platform for new Windows extensions. 

Daytona's multi-VDM Win16 capabil¬ 
ity works well, protecting Win 16 applica¬ 
tions from one another, Microsoft says that 
Daytona would ensure reliable DDE and 
OLE traffic across VDM boundaries, and 
my tests bear out that claim. This feat is 
easier for NT than for OS/2 because NT 
can use its Win32 DDE and OLE engines 
to route the traffic, while OS/2 has to use 
its own special-purpose router. 

The advent of OpenGL graphics bol¬ 
sters NT's claim on the scientific work¬ 
station market. The OpenGL SDK (Soft¬ 
ware Development Kit) demonstrations 
and the way-cool new 3-D Pipes screen sav¬ 
er appear very much at home running on 
an SGI/Mips R44G0-based Magnum. Mi¬ 
crosoft says the Daytona implementation 
can exploit accelerated OpenGL hardware. 

Daytona does not, howe%'er, deeply in¬ 
tegrate OpenGL with Win32. OpenGL is 
a separate library that owns regions of 
the screen bounded by Win32 frames. 
Win32’s imaging model, which works in 
only two dimensions, could make excellent 
use of the third, but for now, Win32 ap¬ 
plications and OpenGL applications in¬ 
habit different worlds. 


Hie Win32 Horizon 

The first beta version of Excel for NT has 
just arrived, for x86 and Alpha CPUs. It's 
a Win32 application, so it should run on 
Chicago, right? Well, someday it proba¬ 
bly will, but not yet. Excel for Chicago 
(if it exists yet) would also be a Win32 
application, so it should run on NT, right? 
Well, maybe not, if it binds tightly to Chi¬ 
cago shell services that are not available on 
Daytona. 

At the moment, it’s sometimes hard to 
predict what won’t run where, or to ex¬ 
plain why. Of course, the Microsoft Vi¬ 
sual C++ 2.0 beta version that's now cir¬ 
culating can generate x86 Win32 binaries 
for both Chicago and Daytona, and its ver¬ 
sion of MFC can even render some user- 
interface details in a context-sensitive man¬ 
ner. So, there's hope from that quarter for 
source-compatible, if not binary-compat¬ 
ible, Chicago and Daytona applications. 

Some Win32 applications that are avail¬ 
able today do run on Chicago or Daytona— 
MicroEdge's Visual SliekEdit, for exam¬ 
ple. Even if such applications show up 
in significant numbers, there will still be 
a performance gap between Chicago and 
NT. A lightweight operating system will 
always gel more out of a given set of hard¬ 
ware than an Indus (rial-strength one. So, 
on uniprocessor x86 hardware, if you want 
flat-out speed above all else* run a Win32 
application on Chicago—not NT—if you 
can. Given multiprocessor or RISC hard¬ 
ware, though, only NT can take that Win32 
application to full throttle. 

1 favor security, reliability, and man¬ 
ageability over raw speed, as long as Lhe 
performance is adequate. Daytona's per¬ 
formance will be good enough for more 
desktops than NT 3.1's performance was; 
however, for Win 16 applications, it still 
likely won't match Windows 3.x, Chicago, 
or the latest version of OS/2 (see the text 
box "IBM Engages Warp Drive for OS/2" 
on page 138). For Win32 applications as 
well, Daytona likely won't outrun Chica¬ 
go. On smaller systems, NT isn't even an 
option. 

The upshot is that we’ll be living with 
the whole Windows clan for the foresee¬ 
able future. CONFIG.SYS and SYSTEM 
.INI wizards can now r branch out into new 
realms of registration-database esoterica. 1 
guess this is progress, but could somebody 
please pass me the ibuprofen? ■ 


Jon Udell in a BYTE senior technical editor at 
large. You can reach him on the Internet or BIX 
at Jude11 @ bix. com . 
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ce How LAYOUT Lets You Build Heal, Heavy-Duty Programs Without Writing a Single Line nf (lode. Free. 


PC Week called Layout a “sure thing. 13 
We call i t a revolution. With over 150,000 
users and eons of add-ons and third-party 
support, Layout is the only tool that lets 
you build DOS or Windows 
programs by manipulating 
objects on screen — without 
writing code. Nor just simple 
programs, but heavy-duty, 
mission-critical applications. 

Tbe Itue Piwer af Objects 

Layout is truly object-ori¬ 
ented, both in the programs 
it creates, and in how you use 
it. You start out by arranging 
objects in a simple diagram, 
and then you add more ob¬ 
jects as your program grows, 
or create newobjects by com¬ 
bining existing ones. You can 
run your program as you're 
building it, and tinker with any aspect of 
it. Data-entry, database, and report for¬ 
mats are all visually designed, right on¬ 
screen. 

fftatlayoat Delivers 

When you're done, Layout creates real 
.EXE files, or well-structured and effi¬ 
cient C/C++, Pascal, or BASIC programs. 
And because Layout has a completely 
open architecture, you can create new 


objects right in Layout, or even re-use 
existing source code. Layout supports 
DOS and Windows, with NT and OS/2 
coming soon, and applications written 


Layout lor Windows - ADDRESS .FLO 
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Layout creates very efficient programs — 
they're fast and compact. No I50K“HelIo 
World” programs come out of Layout: it 
doesn't just spit out p re-canned code like 
other so-called high-level 
tools. And now, Objects, 
Inc, is offering a free 
Chicago Toolkit with ev¬ 
ery Layout for Windows 
so you can start building 
Chicago programs today! 


on any of these platforms are automati¬ 
cally portable to the others — including 
Windows 4.0 (Chicago). 

Visual I’owpr Incredible Moimnce 

The programs Layout creates are com¬ 
pletely graphical, even under DOS, and 
fully support OLE 2.0, DDE, 3D but¬ 
tons, hypertext links, messaging, creating 
and using DLLs, and much more. Layout 
even supports pictures as a data-type! 
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Why liiyout is the Lltimut« Tool 

Layout delivers the future 
for $299.95, including 
everything you need to 
build programs; free, un¬ 
limited, technical support; 
and superb documenta¬ 
tion, Call today, join the 
Layout revolution, and 
never see codeagain.Ever. 

Free! 
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Q800-424-6644 


Objects, Inc. 


99 Rosewood Drive # Danvers, MA 01923 USA 
USA 508-777-2800 FAX 508-777-0 J SO 
Email 72662.462@coTnpuserve.com 
UK 0283-713111 FAX 0283-713111 
Italy 0864-21069 1 FAX 0864-2 i 0689 
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NIXDORF 


24-hour service 
breakdown insurance. 
Siemens Nixdorf PCE-5S 
with Pentium™ 


If a PC goes on the blink, just one 
workplace ist affected. A defective 
network server however puts the 
entire network out of action. Accord¬ 
ing to a US survey by the Yankee 
Group, this results in high 
costs: 42 percent of network 
users estimated costs of 
$ 1 /GOO per hour of downtime, 
26 percent set the figure as 
high as $ 10.000 per hour. 
Even with high-quality me¬ 
mory chips, a single defective 
bit can fead to server failure. 
We've immunized the PCE-5S 
against this with memory 
scrubbing. Unlike conventional ser¬ 
ver PCs, the PCE-5S tests main me¬ 
mory for bit errors continually and 
not just after booting. The integrated 
error correction code immediately 
flips the defective bit back to the 
correct binary state. This guarantees 
the high availability of the PCE-5S 
and keeps the network running 
smoothly. 
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T he squadron of 64-bit 

graphics accelerators from 
ATI-the GRAPHICS 
PRO TURBO, WINTURBO and 
GRAPHICS XPRESSION - has landed. 
Affordably priced from only $179, they’re attacking 
computers with rocket-like performance, laser 
sharp graphics and galactic true colors. 

Hi res, True Color Galaxies 

Resistance is futile. High resolutions of up to 

1280x1024 and 16.7 
million true colors 
will overwhelm you. 
These advanced 
accelerators propel 
applications faster in 
true color than other 
cards using just 256 
colors. And the 
superior performance, 
up to 42 million 


FlexDesk-f- 

For enhanced operation and 
complete control of 
Windows options 


Fast 64-bit Accdl 
Affordably 
Instant Windows MoHIBfchmg 


OTHER FEATURES 


Winmarks*, will conquer even the most complex 
applications, Plus 1 the flicker-free display-at up 
to 100Hz - reduces eye-strain over prolonged 
periods of attack. 

Propelling Windows 

Armed with an arsenal of utilities to enhance 
Windows, the mach64 graphics accelerators breeze 
dirough Windows applications quickly and effort¬ 
lessly, The unique WinSwitch feature aEows color 
and resolution to be 
changed - without 
restarting Windows , 

A stellar range of soft¬ 
ware drivers enable 
popular operating 
systems to be explored 
WinSwitch OS/2, UNIX, 

Change resolution and color Windows NT, CAD, 
without exiting Windows DOS and others. 



* Built-pn moliun vrd bo acceleration 
at no additional cost 

* Fast DOS and VGA performance 

* Supports OS/2, Windows, and 
Windows NT art any resolution, any 
color depth 

* Up to 1230x1024 an 256 colors or 
300x600 in 16.7 million colors with 
2IVIB versions 

■ Easy installation and configuration 

■ Energy efficient Green PC 
support 

* 5 year warranty 

* fSA, PCI and 
VESA Local Bus 
versions 



WINBENCH 4.0 - T6.7 million colors 


ATI GRAPHICS XPRESSION J4, j 
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WINBENCH 4.0 -256 colors 

AH GRAPHICS XPRESSION 
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ATI WINTURBO 

ATI GRAPHICS PRO TURBO 
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Outperforms other accelerators in Windows, 


GRAPHICS PRO TURBO 


■ For professional true color 
graphics 

•2MB {upgradeeblef or 4MB 
VRAM memory 

■ Up to 1280x1024 resolution in 
16.7 million colors 

• Color calibration software 


WINTURBO 


■ Value priced VRAM accelerator 
{similarto GRAPHICS PRO 
TURBOI 

* 2MB VRAM memory 

* VRAM offers better performance 
at higher refresh and color 
depths 


GRAPHICS XPRESSION 


• Performance equal to VRAM 
accelerators at 256 colors 

• 1MB (upgradeable) to 2MB 
DRAM memory 

• Up to 75Hz flicker'free display 


• Up to 100Hz refresh rate 


Beam up an ATI 64-bit graphics accelerator today. 
There’s one to meet every application, budget and 
bus type. They're light years ahead of other 
accelerators, 

Copyright© ATI Technologies Inc., 1994. ATI, macfr64, WinSwitch, 
FlexDesfc+, GRAPHICS PRO TURBO; GRAPHICS XPRESSION and 
WINTURBO are trademarks and/or registered trademarks ot ATI 
Technologies Inc. All other company and/or product names are trade¬ 
marks and/or registered trademarks of their respective manufacturers. 
Features, performance and specifications may vary by operating system 
anti board model and are subject to change without notice. 

* WinBench 4.0 and PC Bench 8TJ performance tests done on a Pentium 
90MHz, 16MB RAM, 256K cache, 42D MB HD. using 2MB and 4MB PCI 
graphics cards. WinBench 4.0 at 1924x768/256 colors (large loots] and 
000x600 in 16.7M colors [small fonts] at 7QH? refresh rale. 

•'Suggested US retail price, dealers may sell lor less. 


S449-2MB 5699 4MB** 


S369-2MB** 


5179-1 MB 5249-2MB** 
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Perfecting the PC 


ATI TECHNOLOGIES INC. 

33 Commerce Valley Drive East 
Thornhill Ontario Canada L3T7N6 
Telephone: (905) 882-2600 

Facsimile: (905)882-2620 

CompuServe: GOATJTECH 

Circle 265 on Inquiry Card. 







































SPECIAL 


Beyond 
Wind ows 


REPORT 


Windows Becomes DSP-Aware 


ANDREW W. DAVIS 


C hicago promises many 
new features and benefits, 
but none will have a more 
dramatic effect on multi' 
media and business communications 
than Chicago* s new DSP (digital signal 
processor) architecture. Its key compo¬ 
nents are a new layer of code dubbed 
the DSPRM (DSP Resource Manager) 
and two new DSP programming inter- 
faces* These interfaces will shield ap¬ 
plications software from hardware de¬ 
tails and make it more attractive for 
independent hardware and software ven¬ 
dors to offer DSP-aware products. 

Users will benefit from a new class of easier-to-use, 
higher-performance, and multipurpose audio, telephony, 
and multimedia devices. While the new DSP architecture 
will appear for the first time with the release of Chicago, 
Microsoft is clearly targeting the new DSPRM for other Mi¬ 
crosoft operating systems as well, including Windows NT. 

Any future-oriented, PC-based DSP architecture is di¬ 
rected toward general-purpose, programmable (RAM-based) 
DSP chips* These chips are true multimedia coprocessors 
that can run their own multitasking operating systems. 
Using a DSP coprocessor with its own real-time operating 
system has obvious performance advantages when running 
multiple simultaneous applications under Chicago. 

But the Microsoft DSP specification is also compatible 
with dedicated hard-wired (ROM-based) DSPs, such as 
modem chip sets and sound chips, as well as with signal 
processing done on the host processor. Host-based signal 
processing is likely to become more important as the new 
Pentium and PowerPC chips gain market share. These 
processors are fast enough to provide some level of real¬ 
time response for multimedia applications, or they have 
embedded DSP capabilities* Host-based signal process¬ 
ing is likely to be favored for entry-level systems where low 
cost is the primary design goal 

One purpose of the DSP architecture is to enable the 
DSP to carry out several operations simultaneously, ser¬ 
vicing multiple concurrent processes, such as audio and 
fax, on the host. Because the processes on the host may be 
totally independent, the DSPRM must handle a wide variety 
of resource contention conditions* The DSP architecture 
does this by providing tools to handle resource allocation 
and prioritization of service requests* 



With the DSP 
Resource 
Manager, Chicago 
offers both 
developers and 
users easy entry 
to DSP-based 
devices 


Signal Processing, Chicago Style 

At the top layer of the Chicago 
DSP architecture are the ap¬ 
plications (see the figure “The 
Microsoft DSP Architecture”), 

At the bottom are service pro¬ 
viders, the hardware and de¬ 
vice drivers that actually do the 
work* In between is a layer of 
middle-code. which Microsoft 
owns and controls* The mid¬ 
dle-code, which creates an en¬ 
vironment for standards* passes 
off commands from above to 
resources down below. In this 
case, the middle-code is the 

DSPRM. The interface between the middle-code and the 
bottom layers is known generically as an SPI (service 
provider interface); Microsoft calls it die platform-driver in¬ 
terface. The DSPRMI (DSP Resource Manager interface) 
is the API, The layered structure provides signal-process¬ 
ing services to Windows device drivers while making the 
low-level DSP-hard ware details invisible to high-level 
software applications* 

Windows APIs commonly abstract the hardware details 
from applications such as word processors or communi¬ 
cations software. For example, TAPI (Telephony API) 
supports telephony devices, Wave controls waveform file 
I/O for speech and music applications, and a Communica¬ 
tions API supports fax* The APIs, in turn, communicate 
with DLLs, which interface to Windows device drivers re¬ 
siding in a hardware-specific layer called the DDI (device- 
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DSP 

task 

library 


Host side 
DSP side 


driver interface). A de¬ 
vice driver operates an 
I/O device by mapping 
hardware-independent 
API calls to a particular 
hardware architecture. 

Hence, each board ven¬ 
dor needs to provide 
DDIs for its product. 

Under Windows 3.1, 

DDIs communicate with 
add-in products over the 
PC bus, but for Chicago, 
all DDIs are supposed to 
go through the resource- 
manager layer first and 
then to the platform driv¬ 
er, which is also hard¬ 
ware-specific. 

Under Chicago, adapt¬ 
ing a motherboard or 
add-in card for signal 
processing will involve 
three steps. First, you 
must write a platform 
driver. Second, you must 
create a library of plat¬ 
form nodes or DSP nodes 
that the Windows device 
drivers can use. The DSP 
chip vendors typically 
provide these, though in 
many cases, they are also 
available from indepen¬ 
dent DSP technology 
houses. Finally, you must 
write a Windows device 
driver for the new plat¬ 
form. 

The Platform Driver 

The platform driver is a 
Chicago Plug and Play 
driver that manages the 
physical link between 
host and platform. This 
driver contains the de¬ 
tails of the platform's 
implementation such as DSP hardware, 
DSP operating system, hardware interface, 
and I/O devices. It hides these details from 
the Resource Manager and Windows de¬ 
vice drivers. The driver implements the 
plat form-specific functions for managing 
hardware resources (including memory) 
and dynamically loading nodes, including 
hosi-DSP communications, interrupt han¬ 
dling, I/O techniques, and communica¬ 
tions with the DSP system software. The 
extent to which a platform driver must be 
involved in other aspects of the DSP oper- 
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Chicago applications 


DOS applications 


Windows APIs and DLLs 


TAPS 

Multimedia 

API 

Mixer API 

Communications 

API 

Other API 


Windows drivers 


1 e-bit 

32-bit 

device driver 

| device driver 


Other 

VxDS 


DSPRM! 


DSPRM 


Concurrency 

DSP task 


Resource 

Buffer 

management 

control 


management 

management 


Platform-driver interface 


Platform driver 


Dynamic 

Resource 

I/O 

Hardware device 

task load 

tracking 

management 

control 


DSP operating-system kernel 


DSP hardware 


DSP nodes 


Speech 

recognition 


Fax/modem 


MIDI 


Vocoder 


Voice/data 


TAM 


DOS games 


MPEG/audio 


JPEG 


DSP 

i DSP 

device 

codecs 

drivers 

and I/O 


indicates OSP-vendor-specific pieces 


Chicago's DSP architecture is centered on Microsoft's DSP Resource Manager code layer. 
Vendors who wish to take advantage of the architecture need to provide Windows device drivers 
that are compatible with the DSPRMt, a new API. and platform drivers that are compatible with 
the SPi (service provider interface), called the platform driver interface. High-level applications 
will generally use standard Windows APIs for telephony and multimedia, but for cases where the 
APIs do not yet exist, the applications may call the DSPRM directly. 


date multiple platforms 
of the same type. Simi¬ 
larly, the Windows de¬ 
vice drivers must also 
handle multiple plat¬ 
forms. 

Multiple DSP imple¬ 
mentations are likely to 
fall into one of two cate¬ 
gories: single or multiple 
platform, A single-plat- 
form driver would pre¬ 
sent the illusion of a sin¬ 
gle powerful DSP to the 
DSPRM, although the 
hardware consists of 
multiple DSPs. A mul¬ 
tiple-platform dri ver rec¬ 
ognizes that different 
DSPs are available, such 
as one for audio services 
and a separate DSP ar¬ 
chitecture for video com- 
pres s i o n/deco m pre s s i on, 

The platform driver 
runs the DSP code. The 
Microsoft specification 
does not attempt to stan¬ 
dardize DSP code, which 
is typically stored in a li¬ 
brary or database of im¬ 
ages and information. 
The code is also specific 
to the DSP chip used. To 
meet Microsoft's mini¬ 
mum specifications, the 
platform driver must sup¬ 
ply three abstract inter¬ 
faces to the Resource 
Manager: stream I/O, 
message I/O (events), and 
node control. 


ation, such as node creation and control, 
depends on the type of DSP and DSP op¬ 
erating system used. 

A platform driver is a dynamically 
loaded VxD (virtual device driver) that 
specifics die DSPRM as its device loader. 
Because Windows is a multitasking envi¬ 
ronment, platform drivers are required to 
be reentrant. The platform driver and not 
the DSPRM determines support for mul¬ 
tiple platforms in one system. Because you 
can load Windows VxDs only once, plat¬ 
form drivers should he able to accommo- 


Nodes 

DSP nodes are the code 
that the DSP runs to pro¬ 
cess requests by Windows 
device drivers or service 
providers. Node refers to entities that can be 
logically interconnected to perform opera¬ 
tions and that the client device drivers can 
access. A node can be a task, an I/O thread, 
a device (e.g., a stereo codec), or a combi¬ 
nation of elements. The code sets for 
data/fax modem, wavctable synthesis, and 
speech compression are all nodes. Nodes 
can reside anywhere. The platform driver 
must determine if the node resides on the 
DSP-based hardware platform or if it will 
have host-based components. 

Nodes are typically stored in node 
























































































































































Remote Control Software 
Rated # 1. Over and Over 
and Over... 

7^f#1 Overall 
W. I A Evaluation 

#1 Overall 
w | X Power 


#"| Overall 
Usability 


♦ 



Performance 


The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply “the best 
program in the...evaluation.” It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest’s June ’94 issue, National Software Testing Laboratories wrote: 



Versatility 


Ease of 
Learning 


Ease of Use 



1201 19th Place • Vero Beach, FL 32960 U.S.A. 
Phone (407) 770-4777 • Fax (407) 770-4779 


NSTL recommends ReaehOuf Remote Control for its excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers’ general usability evaluation. 

The recommendation confinns the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and InfoWorld. 

But why not judge for yourself? We will be happy to send you more 
information on the NSTL report. Better yet, take advantage of our 60- 
day money-back 
guarantee and order 
your copy of 
ReachOut today. Call 
1-800-677-6232 for 
your nearest dealer 
location, 

Before you know 
it, you’ll be using 
ReachOut. Over and 
over and over... 


THE MOST COMPREHENSIVE REVIEW 
OF REMOTE CONTROL SOFTWARE 


SOFTWARE 
DIGEST RATING 

OVERALL 

EVALUATION 

PROGRAM 

★ ★★★ 

8.5 

Reachout 

Remote Control 

★ ★★ 

7.5 

Close-Up 

★★★ 

7.3 

Norton pcANYWHERE 

1.0 for Windows 

★★★ 

7.3 

Carbon Copy 
for Windows 
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The DSP Resource Manager and Its Interfaces 



libraries where the 
DSPRM accesses them. 

When a platform driver 
receives a request, it re¬ 
trieves an image of that 
node’s DSP machine 
code and downloads it 
to the platform for exe¬ 
cution. The node library 
contains important node¬ 
specific information, in¬ 
cluding the DSP (or 
host) machine code and 
initialization data, the re¬ 
source requirements for 
the node (i.e., memory, 

I/O, and processor time), 
and node attributes. 

Node images in the li¬ 
brary are indexed by a 
platform global identifi¬ 
er and by a type so that one library can con¬ 
tain any number of nodes for any number of 
platforms. Hence, you can use the same 
node type on different platforms if the node 
has the same function, inputs, and outputs 
and if it understands the same message (e.g., 
a Hayes AT modem command set). This 
architecture will enable independent algo¬ 
rithm developers to make a standard set of 
nodes work on many platforms. 

Each node is tagged with three attri¬ 
butes: real time or not real lime, evictable 
or not evictable, and service class. All 
nodes in each real-time group compete 
with each other for DSP attention. The at¬ 


tributes provide a smooth way for the 
DSPRM to work with the platform driver 
and handle overload situations. Real-time 
nodes get priority over nonreal-time nodes. 
Microsoft assumes that simultaneous real¬ 
time nodes can work cooperatively if the 
system resources are sufficient for all 
nodes to perform their functions. 

The evictable flag and service-class des¬ 
ignations let the DSPRM prioritize task 
loading and eviction. The DSP operating 
system, however, actually handles the im¬ 
plementation. When a resource conflict 
occurs, the DSPRM can halt and discard a 
node marked evictable. An executing node 


marked not evictable 
will not be subject to 
prioritized eviction. 
Service classes, which 
include telephony, mo¬ 
dem, and games, are 
prioritized either by de¬ 
fault or at run time by 
an application such as 
a Control Panel. In this 
way, you could desig¬ 
nate that the “receive 
fax” function should 
take precedence over 
audio playback but that 
audio playback is a 
higher priority than im¬ 
age decompression dur¬ 
ing a multimedia pre¬ 
sentation. Only the 
real-time attribute flag 
is visible to the platform driver itself. 

A platform driver has two classes of re¬ 
sources available to it: single items, which 
are typically devices either allocated or 
not allocated, and countable items, such 
as memory that can be allocated up to 
some fixed limit. The platform driver com¬ 
municates resource capacities and usage 
to the DSPRM, which acts accordingly. 

For example, when a request is made 
to allocate a node, the DSPRM makes the 
request of the platform driver. If that re¬ 
quest fails due to insufficient resources, 
the DSPRM invokes prioritized node evic¬ 
tion. If the resource conflict includes a de¬ 
vice that only one application 
can use at a time, the DSPRM 
identifies the nodes in conflict; if 
all are of equal or higher priority, 
it fails the allocation request. The 
DSPRM scans the node list, be¬ 
ginning with the lowcst-priority 
service class. It then identifies 
and discards evictable nodes un¬ 
til enough resources are collect¬ 
ed to satisfy the request. If it can¬ 
not free enough resources, the 
allocation request fails. 

The query test for evictable 
nodes allows the platform driver 
and clients to override the evic¬ 
tion. More important, the query 
gives either the platform driver 
or the client an opportunity to 
modify tasks running on the plat¬ 
form to reduce resource require¬ 
ments (e.g., stepping down a 
modem to 2400 bps). 

Node eviction priorities are 
not always static. A node’s real- 


MICROSOFT’S MINIMUM AND RECOMMENDED DSP FUNCTIONALITY 



MINIMUM 

RECOMMENDED 

Plug and Play 

Not required 

Full support 

Wave record and playback 

11.025 and 22.05 kHz. 8-bit PCM 

5.125 to 48 kHz, mono. 8-bit pulse-code 
stereo, and 16-bit modulation 

Music synthesis 

MIDI 

Wavetable 

Telephone interface 

One line: POTS or ISDN 

Two lines: POTS or ISDN 

CD-ROM interface 

Not required 

One interface, internal or external, 

IDE or SCSI 

Games compatibility 

Not required 

Compatibility with Sound Blaster, 

AD1848, MPU-401, and Adlib 

Call types 

Voice only 

Voice, data, fax, and VoiceView 

Telephony 

DTMF generation and detection, 
CallerlD, and popular Class features 

DTMF generation and detection, 

CallerlD, and Class features 

Data communications 

Not required 

V.18, V.17, V.29, V.21, Channel 2, and 

V.27 ter 

VoiceView 

Not required 

Full support 

Multimedia devices 

Telephone set (wave), telephone 
line (wave), audio codec (wave), 
line in (AUX), and mixer 

Telephone set (wave), telephone line 
(wave), audio codec (wave), synthesis 

DAC (MIDI), line in (AUX), and mixer 
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Introducing Watcom SQL 
for NetWare 


For innovation, no one strikes faster than 
Watcom, And Watcom SQL for NetWare is no 
exception. It unleashes the performance and 
scalability that departmental and workgroup 
applications demand, in one cost-effective 
NLM database package. 


Integration in a (lash. 

Watcom SQL integrates easily into your 
environment. You can continue to use power¬ 
ful application development tools such as 
PowerBuilder, plus a wide range of ODBC 
compliant front-end products. 

A storm ol scaling possibilities. 

Watcom SQL gives you the power to scale 
your environment from standalone to multi¬ 
user. And your applications can be designed to 
run in both—without changes. Even database 
files created in the standalone environment can 
be copied directly to the network to be used 
with the multi-user server. 

More thunder for your buck. 


The ease of use, minimal resource require¬ 
ments and lightning performance of Watcom 
SQL all come at a very competitive price. 


Which makes it a cost effective way for 
professional developers, VARs and 
corporate IS departments 
to deliver a new 
standard of 

PC-based client/server 
SQL database solutions. 


To see the power lor yourself or lor 
more information call 1-8M5-3525 


Watcom 


A Powersoft Company 


Watcom International, 

415 Phillip Street. Waterloo, Ontario, Canada N2L 3X2 
Telephone (519) 886-3700 Fax (519) 747-4971 


Watcom and the Lightning Device are trademarks of Watcom International Corporation 
Other Irademarkj are the proparTwis ol their respective owners. Copyright 1994 Watcom 
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Virtual Device Driver Services 


A ll x86 Intel processors since the 
386 have had four internal pro¬ 
tection levels, 0 to 3, Chicago uses only 
two of these, 0 and 3* Ring 3 is where 
ail applications and Windows drivers 
reside; ring 0 is where the most privi¬ 
leged code resides, such as the operat¬ 
ing-system kernel, software with full 
access to I/O ports, disk read/writes, 
and the DSPRM (digital signal proces¬ 
sor Resource Manager)* A driver at ring 
0 can trap L/O port accesses and redi¬ 
rect them, if needed, thereby emulating 
a piece of hardware such as a modem or 
sound card* 

The code that does this is called a 
VxD (virtual device driver)* The 
DSPRM itself is a VxD. The DSPRM 
provides services for platform drivers 
that register the driver's control func¬ 
tion and list the platform driver as a 
Plug and Play enumerator. The DSPRM 
also provides an interface for other 
client VxDs to use its COM (Common 
Object Model) interfaces. 

In Chicago, the system can set up 
multiple virtual machines, all in ring 3; 
each DOS application and each 32-bit 
application is its own ring 3 VM (virtual 
machine), but all 16-bit Windows ap¬ 
plications share a single VM. Windows 
3.1 applications share one ring 3 VM. 

The majority or the functionality of 
the DSPRM and platform driver is in 
ring 0 code. This is a shift from earlier 
approaches, Microsoft elected a ring 0 
focus for three reasons. First, the 
DSPRM must present its primary in¬ 
terface at ring 3 to device drivers and an 
equivalent interface at ring 0 for VxDs. 
By keeping the majority of implemen¬ 
tation in ring 3, the ring 0 interface 
could not have used the COM interface. 
Second, if implemented at ring 3 (easi¬ 
er to program), either the DSPRM 
would have to perform additional ring 
transitions, thereby hindering perfor¬ 
mance, or all platform drivers and client 
VxDs would be required to have both a 
ring 0 and a ring 3 component to com¬ 
municate with their appropriate coun¬ 
terparts in the DSPRM. Finally, full ser¬ 


vices in ring 0 allow for more appro¬ 
priate and efficient servicing of plat¬ 
form driver callbacks and VxD service 
requests. For example, VxDs in ring 0 
have low interrupt latencies* and ad¬ 
visements are very fast. Note that Mi¬ 
crosoft’s VCOMM port driver and 
Sound Blaster implementation are al¬ 
ready ring 0 VxDs* 

Under the new DSP architecture, 
hardware developers will need to pro¬ 


vide a platform driver for ring 0. This 
requires a new level of programming 
skills. VxDs are powerful but un¬ 
friendly, and they are perhaps some¬ 
what dangerous under Chicago's loose 
security structure. However, Chicago 
will support C and C++ language-based 
drivers for ring 0, making the job some¬ 
what easier. This level of code has typ¬ 
ically been written in assembly language 
in the past. 



The horizontal dashed line represents Die divide between ring 0 and ring 3. The ring 3 VMs are 
separated by the dashed vertical lines. This figure illustrates a DOS application talking to code 
emulating a Hayes AT modem through the port virtualization VxD, The VxD then passes data to the 
VCOMM port driver* which is the AT command-set parser. A separate VM in the figure is a DOS game 
that interfaces to the games VxD (Sound Blaster emulation)* 
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At Xircom, heaven help us, we've just 
created the fastest CreditCard Ethernet 
adapter ever made. As the inaugural 
member of our new Performance Series, 
this little speed demon appeals directly to 
the devious part of your mind that says 
waiting is for those in line behind you. 


Pure and unprecedented. 

But the temptations don't end there. 
We also offer a new Performance Series 
Token-Ring Credit-Card. And every 
Performance Series product comes 
with all the benefits you also find 
in Xircom's original, best-sefling 


has connected over one million satisfied 
Xircom LAN adapter users worldwide. 

What's more, every Xircom adapter 
is backed by superior technical support. 

And a lifetime warranty. 

We even offer 24-hour BBS 
and CompuServe support. 



All thanks to advanced, Look-Ahead 
Pipelining and 
unique full duplex 
capability. Which 
rather nicely 
increases the raw 
data rate of the 
network, and more 
importantly lets 
you send and receive messages at the 
same time. 

Ail this amounts to one thing: Speed, 


CreditCard Ethernet adapters now known 
as the Corporate Series. 
Such as guaranteed 
compatibility with every 
make and type of 
notebook. The widest 
range of NOS support 
available. And unmatched 
ease of use (our new 
Windows-based installation utility gets you 
up and running in under a minute). 

With all this, it's no wonder Xircom 


So, if you're tired of waiting on 
your Slower LAN adapter, 
call +32/{0}3 360.38.55 or our factsiine 
+32/{Q)3 360.38.00 for more information 
about our new Performance Series 
CreditCard. 

It's one sinisterly fast card that'll never try 
your patience. 

Xircom 

The Mobile Networking Experts 


1 Check List 

Xircom 1 

Elhemet Support 

i/ 

Token-Ring Support 

✓ 

Modem+LAN Available 

✓ 

Cordless Available 

✓ 

Advanced Lock-Ahead Pipelining 

i/ 

Full Duplex Support 

✓ 

Advanced Power Management 


HofSwap Support 


Suspend,■'Resume Support 

✓ 

Windows installation and User Utilities 


DOS, Windows, OS/E, NT & Unix Support 

t/ 

Card! & Socket Service Vendor Support 

6 

Network Operating System Support 

40 

Notebook Machines Certified 

as 

Guaranteed Compabilily 


Lifetime Product Wamaruy 

✓ 


Cfrack ouf tfrasfi- (acts. You JIT fold that what comes standard trom Xircom 
makes OUT LAN adapters anything bul standard- 


*1034 Xircom, Inc, Xircom » a registered traoemark ot Xircom, Inc, CradliCard Ethernet Adapter, CraditCardi Token Ring Adapts* and CraditCard Ethernet + Mortem Adapter are trHiternate el Xircom, tec. All other 
brand names Ot narks are used inr idsrtlilicalion purposes and ere trademarks (?f Iheir respective cwnere. Xircom Europfl MV *3£i , f£)t3 3S0-36-T1. Xircom Ul.-S- Headquarters; Si 8-&7&-7QOtI. Xircom Asia; +652 £25-2070 


CiriUf* 570 o n Inoulrv Card f RESELLERS: 5711. 
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time attribute may vary. If a task requires 
real-time response, then all nodes that 
make up the task are so marked, includ¬ 
ing nodes previously marked not real time. 
In addition, while service class is a static 
attribute (a modem is a modem), service- 
class priority is a run-time attribute, and 
you can change class priorities to meet 
changing needs. 

The DSPRM 

The Windows device driver for any spe¬ 
cific hardware platform supplies Windows 
with logical device support, such as Wave 
In and Wave Out, by directing the DSPRM 


to load the appropriate nodes for the plat¬ 
form and then sending the appropriate data 
to those nodes. In many cases, the Win¬ 
dows device driver is platform-specific, 
because the driver is responsible for know¬ 
ing which algorithms and interconnections 
are required on the platform to provide a 
desired service. Long term, however, it is 
possible that standard node libraries will 
exist that will let many device drivers be¬ 
come device-independent. 

Just as Windows is a compatibility layer 
between applications and devices, the 
DSPRM is a compatibility layer between 
drivers and the DSP. The DSPRM resides 


Interfaces to the DSP System Objects 


ISPManager 


Signal-processing 

manager 


Advise 

EnumPlatform lEnumSPPIatform 

GetNodelmage 
' PutNodelmage 
ReleaseNodelmage 
SelectPlatform 
Unadvise 


ISPMgrAdvise 


ISPPIatform 


ISPNode 



I 


Advise Pause 

AllocateNode PulData 
Connect ResetStream 


Destroy 

EnumNode 

GetAttr 

GetData 

GetPosition 


Run 

SetAttr 

SignalEvent 

Unadvise 


OnDestroy 

OnError 

OnEvent 

OnGetComplete 

OnPutComplete 

QueryEvid 


Device drivers obtain their platform identification during load time because drivers are associated with a 
particular device on a specific platform. Thus, drivers may use the ISPManager: :$el ectPlatform 
method directly. I SPManager provides services to select a DSP platform, advise the system of DSP events, 
and make use of the node library. [ SPP1 a t form is a set of routines to create nodes on the platform, 
perform I/O between nodes, obtain the current state of the platform, and register to receive notification 
about events on the platform. ISPNode contains the methods to send data to and from a particular node. 
Data movements are reported asynchronously to a calling thread so that other processing may proceed 
during the transfer of data to and from a physical device. (SPNode also contains methods for allocating 
nodes by groups and having them execute at once. I EnumSPPl atform and I EnumSPNode modules allow 
applications to find out what class of services or nodes are available and to select services based on a 
category level. The three object modules ISPMgrAdvise, ISPPlatAdvlse, and ISPNodeAdvise are two- 
way interfaces that either the client or the caller implements; advisement interfaces provide calls to 
communicate platform and node status to the rest of the system asynchronously. 
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immediately below the Windows device- 
driver layer and provides access to the 
DSP. The DSPRM standardizes the data 
flow and control without knowing the 
meaning of the data or how it is trans¬ 
ferred. Drivers can communicate without 
knowing about the details of the transfers, 
the hardware, or the DSP software. For 
example, an application can request a V.32 
modem and receive the appropriate ser¬ 
vices without knowing how the services 
are provided. 

TTie DSPRM core code is implemented 
as a VxD under Chicago. The DSPRM, 
which is a nonreplaceable component, is a 
Plug and Play device loader that gets 
loaded when the Virtual Machine Manager 
starts (see the figure “The DSP Resource 
Manager and Its Interfaces” on page 154). 

The top interface to the DSPRM is the 
DSPRMI, which is organized as eight OLE 
2.0 Component Object Models available to 
16- and 32-bit device drivers and service 
providers and 32-bit applications. Ring 0 
access to the DSPRM is provided by a sep¬ 
arate VxD service interface (see the text 
box “Virtual Device Driver Services” on 
page 156). 

The platform driver interface contains 
four sets of COMs (Common Object Mod¬ 
els) that map to comparable modules (with 
confusingly similar names) in the DSPRMI: 
ISPPlatformDriver Interface, ISPPD 
Advise Interface, ISPPDNode Inter¬ 
face, and ISPPNNodeAdvise Interface. 
The DSPRM turns DSPRMI function calls 
over to the platform driver through the plat¬ 
form-driver interface. For example, a de¬ 
vice driver does not call a platform driver 
directly; instead, it would use the ISP- 
P1 atform: :A1 locateNode function in the 
DSPRMI. This function call allocates a 
node on the signal-processing platform. The 
Resource Manager would then use the plat- 
form-driver interface ISPP1 atformDriv- 
er::A1 locateNode, which allocates all re¬ 
sources required to run a node. The platform 
driver itself retrieves the node and attempts 
to grab the needed CPU, memory, and I/O 
devices (see the figure “Interfaces to the 
DSP System Objects”). 

The DSP Platform 

The bottom layers in the Chicago archi¬ 
tecture make up the DSP hardware and 
chip-specific software, such as the DSP 
operating system (if present) and DSPs for 
functions such as speech compression, 
imaging, and modem modulations—the 
signal-processing services delivered to the 
higher levels. The DSP hardware intended 















































SmarTemi includes 
the protocol slacks, 


JmarTerm gives you everything you 
to connect your PCs to UNIX, 
or Data General hosts. You just 
'SmarTerm and go.' 

It’s a really radical idea, like selling 
a car with wheels. So radical , in 
t fact, SmarTerm is the only 
%{ software that gives you the 
■ complete connectivity, high 
f performance, and ease of use 
you need, all in one. 

SmarTerm products all consist 
of the most precise terminal emulation available, plus free SmarTerm 
TCP/IP and LAT stacks and NDIS and ODI support. (You wouldn’t expea 
to pay extra for the wheels on your car, would you?) 

On top of this, SmarTerm’s pioneering corporate support tools and 
utilities make the software cost effective and quick to run by automating 
common tasks. You can use your mouse in host applications, record scripts, 
use drag-and-drop FTP, and more - so much more than any other 
connectivity package. 

Find out how to 'SmarTerm and go' with the complete host connectivity 
software. Call Persoft now at 1-800-EMULATE (1-800-368-5283). 


All SmarTerm® for Windows 
products include: 


• SmarTerm TCP/IP as a Windows Sockets DLL 

• Individual or centralized TCP/IP management 

• Drag-and-drop FTP 

• Pop-up keyboards 

• User-definable button palettes 

• True Multiple Document Interface 
• Connections directory 
• Script recorder 

• Simplified keyboard remapping 

• SmartMouse™ programmable mouse support 

• Customizable help system 

• On-screen toolbox 


SmarTerm products are alsc 


^ ^ 


Persoft, Inc., 465 Science Drive, P.O. Box 44953, 
Madison, Wisconsin 53744-4953 USA. 

Tel: (608) 273-6000 Fax: (608) 273-8227. 


persafr 




CONNECTIVITY SOLUTIONS 

DOS • Windows • Ethernet • Token Ring 


Persoft Europe, Lower Woodend Bams, Fawlcy, Hcnlcy-on-Thamcs, 
Oxfordshire, RG9 6JF, England. 

TeL- 0491 638090 Fax: 0491 638010 


An emulator on its 
will get you 
nowhere 
fast. 


own 


01994 Persoft, Inc All rights reserved. Persoft and SmarTerm are registered trademarks and SmartMouse » a trademark of Persoft, Inc. All other trademarks mentioned are properties of their respective companies. 
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AT&T’s VCOS/DSPRMI Architecture for Chicago 



AT&T is restructuring its DSP3210/VC0S solution for the new Chicago architecture. Certain functionality 
has been moved from ring 3 to ring 0. The diagram shows a software structure that attaches cleanly to 
the Microsoft D5PRM but still provides added features. AT&T's VC AS and VRM map from Microsoft's 
D5PRM and a standard VCGS platform driver layer to a hardware abstraction layer that contains all the 
product'Spedfic code. The VRM code running on the host keeps track of both DSP and I/O resources and 
usage levels and can balance loads across multiple DSPs. 


far most Chicago applications includes a 
multipurpose, multitasking processor with 
its own peripherals and local memory. The 
DSP chip, or chips, are under the control of 
a real-time operating-system kernel exe¬ 
cuting on the DSP, The operating system 
makes calls to a variety of multimedia li¬ 
braries and uses DSP device drivers for 
I/O functions such as telephony and au¬ 
dio, Suitable DSPs from Analog Devices, 
AT&T, IBM, Motorola, and Texas In¬ 
struments are already available. 


Microsoft also calls out several desired 
features of the DSP operating system. 
These include the ability to run more than 
one thread of execution, which gives the 
system the appearance of doing many 
things concurrently. The DSP operating 
system must also provide hooks to handle 
real-time features, since many of the mul¬ 
timedia signals require real-time responses. 
How these features are achieved is inde¬ 
pendent of the Microsoft architecture. For 
example, AT&T’s VCOS (frame-based), 


IBM's Mwave (deadline-based), and Spec- 
iron’s SPGX (priority-based) all provide 
concurrency and real-time scheduling but 
use different technical approaches. 

Industry Response 

AT&T and IBM have been providing com¬ 
prehensive DSP hardware and software so¬ 
lutions for Windows 3.1, and both compa¬ 
nies have committed to making their 
architectures comply with the Chicago stan¬ 
dards, AT&T's DSP solution centers around 
ihe DSP32XX chip family and VCOS; IBM 
has the Mwave chip and the Mwave oper¬ 
ating system. Each company controls its 
own hardware and DSP software and of¬ 
fers a multitasking operating system with an 
integrated Resource Manager. For instance. 
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Token Ring. 

TokenRx. A line of Token Ring network adapters 
and multistation access units that feature onsite 
support by IBM’s own Customer Engineers. The 
adapter cards feature 100% IBM driver compatibili¬ 
ty, the IBM designed TROPIC chip and a retail price 
of less than $400. 




Ethernet 

Our EtheRx family of ISA and EISA Ethernet network interface 
cards, dual interface pocket adapters, concentrators and trans¬ 
ceivers provide solutions for a wide range of Ethernet connectiv¬ 
ity needs. With uncompromised reliability and compatibility 
plus value pricing, EtheRx is the ideal Ethernet choice. 


PCMCIA Ethernet Cards. 


Combining industry> leading performance 
with a retail price of less than $200, 
EtheRx PCMCIA cards are setting new 
standards for portable connectivity. 
They are available in both 
lOBase-T and 10Base2 
versions, support the 
widest rang? of Type II 
compliant notebook, 
laptop and desktop systems and are 
compatible with all popular network 
operating systems. 




Our Large Strides In Memory 
Have Led Us Into Networking. 


Certified Compatibility. 

H Kingston networking products 
are certified compatible with 
NetWare Novell Netware, Microsoft 
Windous for Workgroups and 
IAN Manager, Artisoft lANlastic 

Microsoft 

and support every other popular 
network operating system including IBM 
OS/2 Extended Edition 
and Banyan VINES. 



Kingston Reliability . 

Network users enjoy the same 
reliability customers have come 
to expect from Kingston memory 
and processor upgrades. Every 
product is individually tested prior to shipping, supported 
by free comprehensive technical assistance and is backed 
by a five-year warranty. 



More Information. 

For more information on the Kingston line of networking 
products, contact your nearby Kingston dealer or call 
(800) 435-2620, (714) 435-2600 or fax (714) 435-2699. 
In Canada: Dynatecb, Ltd. (416) 636-3000 or in 

Mexico: MPSMayorista32509-93 
or Ingram Dicam 328-11-11. 
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VCOS includes the operating-system kernel 
for the DSP chip and a host-based applica¬ 
tions server and Resource Manager, code 
that predates the DSPRM. AT&T and IBM 
will redesign certain pieces to move them 
from ring 3 (Windows 3.1) to ring 0 for 
Chicago and have these pieces bolt cleanly 
to the new architecture. Both companies al¬ 
ready have customers with products similar 
to Microsoft’s platform specification. 

The AT&T host code centers on the 
VCAS/VRM (VCOS Application Server/ 
VCOS Resource Manager), which are con¬ 
stant for all AT&T’s customers (see the 
figure “AT&T’s VCOS/ 

DSPRMI Architecture 
for Chicago” on page 
160). These serve as a 
mapping layer from 
Microsoft’s DSPRM to 
a hardware abstraction 
layer, which AT&T 
calls the VE. The VE is 
nearly the only code 
that is hardware-depen¬ 
dent. The VCAS layer 
translates Microsoft’s 
node-allocation meth¬ 
ods to frame-based 
commands that the 
VCOS kernel can han¬ 
dle, while the VE un¬ 
derstands, for example, 
that the hardware has 
one, two, or four DSP 
chips, each with its own 
I/O port, on an ISA bus 
board with local mem¬ 
ory or on a PCI (Pe¬ 
ripheral Component In¬ 
terconnect) board with 
bus-mastering capabil¬ 
ities. The VRM keeps 
track of resource availability and alloca¬ 
tions. For example, VRM knows that two 
telephone lines but only one speaker are 
available. It also knows that device driver 
YY is currently attached to the speaker 
and that DSP 2 is less loaded than DSP 1. 

A DLL stub in ring 3 provides the tran¬ 
sition hook to ring 0. The stub also works 
in reverse and offers disk I/O services to 
ring 0, which has no file-service capabili¬ 
ties. IBM Mwave has a similar structure. 

AT&T has already developed a suite of 
device drivers for Wave, MIDI, Mixer, and 
TAPI. ACM audio compression and 
speech are under development. Under 
Chicago, these drivers can continue to use 
the existing interfaces. They are compati¬ 
ble with Chicago but don’t use the DSPRM 


services. Alternatively, in the future, if 
AT&T or its customers modify these dri¬ 
vers, the drivers can be made to go through 
the DSPRM layer. 

Microsoft's Platform Specification 

With the DSPRM, Microsoft has simulta¬ 
neously published a DSP Architecture PFS 
(Platform Functional Specification), which 
describes recommended and minimum 
platforms and functions (see the figure 
“DSP ISA Adapter Architecture”). The 
table represents what Microsoft believes 
will be needed to run standard classes of 


applications in the areas of audio, tele¬ 
phony, and communications. The PFS pro¬ 
vides a specific example of a hardware 
implementation that will enable Plug and 
Play computer telephony integration and 
function with standard Windows APIs, 
multimedia APIs, TAPI, and the new 
speech APIs. The PFS also provides ar¬ 
chitectural details for an example imple¬ 
mentation of the recommended platform. 
Microsoft will provide design information 
and driver source code in the DSP plat¬ 
form SDK (Software Development Kit). 

By publishing the PFS, Microsoft is es¬ 
tablishing a de facto standard multimedia 
peripheral. It defines a playing field that in¬ 
cludes a programmable DSP, RAM, 16- 
bit stereo codec, Windows Sound System- 


compatible mixer, wavetable synthesis 
ROM, two analog phone-line connections, 
phone head-set connection, CD-ROM in¬ 
terface, Plug and Play support, multi¬ 
channel DMA control, and two 16-bit ISA 
data channels. Applications developers 
can write code to take advantage of the 
functionality described in the PDS with 
reasonable confidence that hardware ven¬ 
dors will be providing such a device. 

Global Benefits 

One benefit of a layered architecture is 
that structure and divisions of labor are 
well understood. In the 
current signal-process¬ 
ing market, there is no 
clear division between 
what the applications 
vendor and the signal- 
processing vendor must 
do. Hence, most sys¬ 
tems are complete pack¬ 
aged hardware/software 
solutions. The Micro¬ 
soft DSPRM architec¬ 
ture will offer structure 
to the market by requir¬ 
ing that the platform de¬ 
finition and base set of 
capabilities be well de¬ 
signed and meet defined 
programming interfaces. 

If the industry adopts 
Microsoft’s architecture 
as a standard, vendors 
will be able to build the 
DSP-enabled systems 
that customers require. 
DSP providers will be 
able to create subsys¬ 
tems that meet compat¬ 
ibility standards and that 
can take advantage of third-party applica¬ 
tions. And end users will find a broad 
range of compatible products meeting a 
range of price/performance needs. Just as 
Microsoft Windows helped allow CAD 
software vendors to provide a common 
driver for the many different PC display 
systems, the DSPRM will buffer mul¬ 
timedia and communications software 
vendors from the many emerging DSP 
solutions. ■ 


Andrew W. Davis is an independent marketing 
consultant in Southborough. Massachusetts, 
focusing on high-technology business devel¬ 
opment and marketing communications. You 
can reach him on the Internet at andrewwd@ 
aol.com or on BIX c/o “ editors. ” 


DSP ISA Adapter Architecture 



Microsoft’s Platform Function Specification provides architectural details for an example 
implementation of the recommended Microsoft DSP architecture platform. Design information and 
driver source code will be provided in the DSP Architecture Platform Development Kit for this 
example implementation. The POTS version (analog telephone lines) is unusual in that it includes 
two separate phone interfaces, as well as a stereo I/O sound system with wavetable synthesis 
and a CD-ROM interface. Performing all these functions concurrently will be a formidable challenge 
to today's DSP chips. 
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MAPI Blooms in Chicago 



TOM SHELDON 


while migrating users to 
Windows-based messaging 
applications. With MAPI 
and Chicago, you can inte¬ 
grate a diversity of mes¬ 
saging applications on the 
desktop. Through Chica¬ 
go’s Info Center, for ex¬ 
ample, you can potentially 
access E-mail, faxing, 
voice mail, BBSes, and on¬ 
line information services like CompuServe. In fact, a sin¬ 
gle inbox can serve all these applications and any under¬ 
lying messaging system. 

Microsoft chose a client/server approach for MAPI to 
help reduce bottlenecks that increased messaging generates 
on a LAN. A client/server architecture distributes tasks 
between the client side and the server side. Servers store the 
procedures and executable modules most commonly used 
by clients. 

Using RPCs (remote procedure calls), clients call the 
procedures and servers return the results to the client. Be¬ 
cause the executable code for the procedure is already at the 
server, the client just needs to send a command to invoke 
it. This dramatically reduces the I/O between individual 
users and servers and helps reduce network traffic. The 
store-and-forward nature of messaging complements the 
RPC method of client/server interaction in the network. 

Management is also simplified with the client/server ar¬ 
chitectural approach when commonly used procedures and 
information are stored at a single server. You can upgrade 
these servers to high-performance systems to further boost 


Microsoft’s MAPI, 
with wide industry 
support, is set 
to be the desktop 
messaging standard 


f the Earth is ever conquered by 
aliens, we may be forced to adopt 
their technology standards. That 
will be a relief for network ad¬ 
ministrators, who are trying to figure 
out what direction they should take with 
messaging systems. In the meantime, 

Microsoft’s MAPI (Messaging API) 
appears poised to make Chicago a uni¬ 
versal E-mail client, allowing poten¬ 
tially any Windows application to in¬ 
teroperate with a variety of back-end 
mail systems. 

E-mail and messaging in general are 
critically important to enterprise com¬ 
puting. The Electronic Messaging Association predicts 
that the number of E-mail users will triple in 1995, with 25 
million users sending 15 billion messages a year. Mes¬ 
saging goes well beyond the exchange of E-mail. It is a key 
component of groupware and work-flow applications, 
which allows applications to exchange information auto¬ 
matically. For example, the approval of a sales order by a 
manager might initiate a forms-routing sequence over the 
network. Messaging also provides a way to get information 
from database systems. A remote user might request in¬ 
formation from a system with an E-mail message and re¬ 
ceive a reply in his or her mailbox. 

MAPI solves a critical problem for developers by sepa¬ 
rating the messaging requirements of applications from 
messaging services with an intermediary layer called the 
MAPI subsystem. Windows applications can use MAPI 
calls through the subsystem to interact with any MAPI- 
compliant messaging system. MAPI eliminates the need of 
the client application to know how a particular messag¬ 
ing system provides services. Companies can use MAPI to 
build on existing messaging systems or install new ones. 

MAPI is part of Microsoft’s WOSA (Windows Open 
Services Architecture), which Microsoft calls “a blueprint 
to establish Windows workstations as universal clients 
that fit seamlessly into heterogeneous corporate computing 
environments.” WOSA extends the Windows API set to 
give desktop applications access to many types of back-end 
services. The other components of WOSA include ODBC 
(Open Database Connectivity), as well as network file ser¬ 
vices, print services, and licensing services. 

By providing transport independence, MAPI lets orga¬ 
nizations continue to use their existing messaging services 
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messaging performance. 

When messaging services 
are based ala central loca¬ 
tion, they tend to be more 
consistent and up-to-date. 

For example, global direc¬ 
tories and document-con- 
version routines are easier 
to maintain and update if 
they are located in one 
place. 

Front and Back 

MAPI provides program¬ 
ming interfaces for two 
classes of software sys¬ 
tems. Front-end applica¬ 
tions use MAPI to access 
messaging services, and 
back-end systems make 
their services available to 
front-end applications 
through the MAPI func¬ 
tional layer. Essentially, if you create a 
MAPI-compliant user application, it will 
interface with any MAPI-compliant mes¬ 


saging system. Likewise, 
if you create hack-end 
messaging systems, you 
simply make the services 
MAPI-compliant. In the 
past, the developer of a 
workgroup application 
had to create a version for 
each messaging system 
that his or her customers 
might use. (See the text 
box "Programming with 
MAPI" on page 168.) 

MAPI does for mes¬ 
saging what the Windows 
printer system did for 
printing. The printer sys¬ 
tem separates the printer 
driver from the applica¬ 
tion, so developers don’t 
have to write printer driv¬ 
ers tor every printer on the 
market. Instead, printer 
drivers are included with Windows or sup¬ 
plied by printer manufacturers. In the same 
way, MAPI separates messaging applica¬ 


tions from back-end messaging systems, 
David Knight, vice president of mar¬ 
keting at messaging-system vendor Iso- 
cor ( Brentwood, CA), uses the analogy of 
a stereo system. ‘"The amplifier has all 
sorts of switches and can modify and route 
signals, but it has two sets of jacks: the 
RCA jacks for plugging things in, and the 
speaker jacks for connecting the speakers. 
That is very analogous to MAPI, which is 
a whole subsystem that sits under your 
client in your desktop. You carry it around 
with you in your PC. Applications are on 
one side, and an output provider module— 
at least one—is on the other side. The 
provider modules are like the speakers of 
the stereo. You can play any kind of music 
and the speakers don't care.’’ 

MAPI Architecture 

MAPI is an architectural approach, not 
just a set of APIs. It exists as a subsystem 
of the entire operating system. Develop¬ 
ers must write MAPI-compliant client ap¬ 
plications to one of three client-side inter¬ 
faces: CMC (Common Messaging Calls), 


What MAPI Does 


• Manage message routing 
via a common user 
interface 

• Manage message stores 

•Manage address books for 

one or more messaging 
systems using the same 
user interface 

• Manage different 
messaging transport 
systems 

• Perform message store- 
and-forward functions if a 
message system Is 
unavailable 

•Notify of message delivery 
or sending 
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Simple MAPI, or Extended MAP!. MAPI 
defines four groups of services that are ac¬ 
cessible by MAPI-compliant applications: 
the message store, ad dress-book manage¬ 
ment, message transport services, and con¬ 
figuration management. 

Both Simple MAPI and CMC were de¬ 
signed with simplicity in mind. This lets de¬ 
velopers quickly and easily provide mail- 
enabling features in their applications. CMC 
is a cross-platform component that is avail¬ 
able for Windows/DOS, Macintosh, and 
Unix systems. 

Extended MAPI was designed to create 
message-intensive applications like work 
flow, data collection, and message man¬ 
agement. It uses an object-oriented design 
and provides access to a variety of public 
and private message stores. Extended MAPI 
also supports high message volumes and 
complex addressing requirements. Devel¬ 
opers can write to any of these interfaces to 
create applications that work with any back¬ 
end MAPI service provider. 

Microsoft categorizes client applica¬ 
tions in three general groups. First, mes¬ 
saging-aware applications are those that 
don't require messaging services. How¬ 
ever, they let you customize the interface 
to include messaging options on menus. 
The “Send” option on the File menu in 
Microsoft Word for Windows is a good 
example of a MAPI customization. Sec¬ 
ond, messaging-enabled applications are 
those that require messaging services (e.g,, 
Microsoft Mail) and that typically run over 
a network or on-line services. 

The third category covers messaging- 
based workgroup applications (e.g., work- 
flow software), which operates over a net¬ 
work and makes extensive use of message 
stores, address hooks, and message-trans¬ 
port functions. These three categories cor¬ 
respond to CMC, Simple MAPI, and Ex¬ 
tended MAPI, 

Microsoft recommends that software 
developers use CMC when creating cross- 
platform, message-aware applications that 
don’t need to support a previous version of 
Simple MAPI. You would use CMC or 
Simple MAPI to add messaging features to 
nonmessaging applications (e.g., a word 
processor or spreadsheet). Use Extended 
MAPI if an application is dependent on 
messaging and requires message stores 
and address books. 

CMC and Simple MAPI 

The X.400 API Association (XAPIA) de¬ 
veloped CMC after work done by Mi¬ 
crosoft on Simple MAPI. Many vendors 
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are implementing CMC. It replaces Lhe 
Simple Messaging Interface in VIM (Ven¬ 
dor-Independent Messaging) 2.0. Because 
MAPI and VIM support CMC, develop¬ 
ers can write mail-enabled applications to 
a single client interface. CMC also pro¬ 
vides a level of interoperability between 
MAPI and VIM. 

CMC provides a basic set of 10 func¬ 
tion calls, including send, receive, and ad¬ 
dress lookup. XAPIA is working on a new 
version. CMC 2.0. which will provide 
more complex messaging (e.g., document- 
attachment and directory-synchronization 
services). It should be available late this 
year. Such advanced functions were left 
out of the original specification to promote 
wide acceptance from vendors wanting to 
add their own custom features* 

Simple MAPI is designed for Windows- 
only applications. Its messaging functions 
provide features such 
as send, address, and 
receive messages. 

(See the tabic “CMC 
and Simple MAPI 
Functions” on page 
174.) Simple MAPI 
also supports lhe at¬ 
tachment of files a nd 
OLE objects to mes¬ 
sages. With file-at- 
tach men t eapab Mines, 

Simple MAPI can be 
used to create fonms- 
routing programs. 

Windows’ Schedule* 
groupware accessory 
uses Simple MAPI to 
exchange schedules 
among users. Mi¬ 
crosoft Word, Excel, 
and or he r app I i c at i on s 
also use Simple MAPI 
message features. 

One of Simple MAPI's limitations is 
that it has a single-folder message store. 
In Microsoft Mail, this translates lo the 
Inbox. Extended M API provides a hierar¬ 
chical storage structure that allows fold¬ 
ers within folders and the integration of 
message stores from different messaging 
systems. 

Extended MAPI 

Extended MAPI goes well beyond the 
simple mail-enabling APIs available in 
Simple MAPI and CMC by using object- 
oriented programming methods for its mes¬ 
saging functions. Messages, folders, and at¬ 
tachments are objects that you access 


through MAPI object structures. When a 
calling program opens an object, it gets a 
pointer to reference the object for future 
use. 

While each object type allows different 
calls or operations, many calls can be made 
to different objects (i.e., polymorphism) 
to reduce the development time and code 
required for applications. According to 
Microsoft, the MAPI object model is con¬ 
sistent with both present and future ob¬ 
ject-oriented models for Windows, recog¬ 
nizing each service-provider DLL as a 
separate object. 

Messages are stored in the hierarchical 
MAPI message store, which is organized 
into a tree of folders. Messages can have 
attachments, such as complete files or file 
pointers, OLE objects or object pointers* 
MAPI messages, and arbitrary binary data 
(e.g., sound or images). Folders, messages, 
and attachments are 
made up of proper¬ 
ties that store data 
values, such as the 
lime a message was 
sent, user name, sub¬ 
ject material, and 
other information. 

The value of the 
properties may be in 
the form of text, 
numbers, dates, or bi¬ 
nary information. 
This use of properties 
simplifies message 
exchange with other 
messaging services. 
It also provides a 
way to create custom 
properties for work¬ 
group applications or 
other special-purpose 
applications where 
messages have special significance for the 
application or its users. 

The Messaging Subsystem 

The MAPI messaging subsystem provides 
functions for creating a common user in¬ 
terface to send, receive, and save mes¬ 
sages. It provides functions for storing 
messages in an outbox, forwarding mes¬ 
sages at a later time, and providing notifi¬ 
cation of message delivery. The subsys¬ 
tem also provides functions for managing 
message stores, address books, and access 
to different transport providers. MAPI’s 
services operate in the background. Be¬ 
cause they take place when the foreground 
application is idle, they have little effect on 


Extended MAPI Capabilities 


• Access arbitrary properties In 
messages and recipients 

• Customize messages and message 
formats using properties 

•Develop custom features for address 
books 

• Notify of events 

• Access and search the folder 
hierarchy 

• Perform MAPI memory management 

• Substitute custom forms, such as a 
time sheet or calendar 

• Provide “smart-form” capability, 
which links field Information on 
custom forms with other 
applications 
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system performance. 

When a user logs on to a MAPI-com¬ 
pliant application* MAPLDLL is loaded. It 
includes a message spooler that queries 
service providers to determine what func¬ 
tions and services are available for the ap¬ 
plication, MAPLDLL receives calls from 
applications that use CMC, Simple MAPI 
or Extended MAPI and routes messages 
to the appropriate message-store and ad- 
dress’book service providers. It places 
messages in message stores as they are 
created* and you access the address book to 
choose recipients for the message. 

When the user or an application sub¬ 
mits the message for delivery* the mes¬ 
sage spooler examines the message ad¬ 
dress and exposes the message to available 
transport providers, one of which may take 
on the task of delivering the message, if 
appropriate. The messaging subsystem can 
store messages and forward them when a 
particular messaging service becomes 
available. It thus operates as a clearing¬ 
house for messages, 

A security feature authorizes user ac- 


Transport-Provider Responsibilities 


* Verify credentials, as the underlying 
messaging system requires 

* Access outbound messages passed 
by the spooler 

"Translate message formats, as the 
messaging system requires 

•Generate delivery or nondelivery re¬ 
ports 

-Inform the spooler of incoming mes¬ 
sages 

-Pass Incoming data to the spooler 


cess to messaging services. Users are ver¬ 
ified (by user name/password} when they 
access a MAPI-related option, either the 
first time they make that access or every 
time, depending on the level of security 
required. For some operating systems (e*g„ 
Windows NT)* greater security is avail¬ 
able. A unified Jog-on is supported* so you 
can access multiple workgroups w ith a 
single log-on. 


Spooler and Transport Providers 

The spooler handles the sending and re¬ 
ceiving of messages between applications 
and the back-end messaging services in 
the same way a print spooler routes jobs to 
each printer. The spooler interfaces with 
messaging-transport service providers* 
which are user-install able drivers that cre¬ 
ate the connection to the underlying mes¬ 
saging services. The spooler directs in¬ 
bound messages to message stores and 
m anages u nde 1 i verable mess ages. 

If a messaging service is temporarily 
unavailable* the spooler automatically 
sends the message w f hen the messaging 
service becomes available. The spooler 
performs its operations in the background, 
when foreground applications are idle* to 
minimize performance loss. Transport 
providers are implemented as user-instal¬ 
lable drivers* which are installed for each 
messaging service that you or applications 
need. 

In some cases* an underlying message 
system might not be able to accurately rep¬ 
resent and deliver the contents of a MAPI 
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message. In this case, the 
MAPI TNEF (Transport Neu¬ 
tral Encapsulation Format) is 
used to pass both text and bi¬ 
nary message data over the sys¬ 
tem. Any unsupported MAPI 
properties are placed in a bi¬ 
nary file that is attached to the 
message. The receiving system 
then decodes and restores the 
MAPI properties. According 
to Chris Williams, product 
manager at Microsoft, TNEF 
allows message transmission 
at “full fidelity” with no degra¬ 
dation, even if the message 
transport does not directly sup¬ 
port MAPI capabilities. 

The MAPI Message Store 

Extended MAPI uses message 
stores for all its operations. A 
message store is a hierarchical 
storage system in which fold¬ 
ers can contain other folders 
and messages can be stored at any level in 
the hierarchy. Every message store has at 
least one folder that is called the root folder. 


Message-Enabled Applications 


Simple MAPI 


Extended MAPI 


MAP! 

APIs 


Windows messaging subsystem 


Message 

store 
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book 


Transport 


Service- 

provider 

interface 


MAPI 


Store 

provider 
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book 
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provider 


Service- 
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drivers 


Microsoft Mail 


MHS 


IBM Profs 


Services 


The Windows applications at the top communicate with the MAPI messaging 
subsystem (MAPI.DLL) using CMC. Simple MAPI, or Extended MAPI calls. The 
messaging subsystem responds to the calls and routes messages through an 
SPI (service-provider Interface) to a service provider, such as the message- 
store SPI, the address-book SPI, or the transport-service SPI. A message 
spooler handles outgoing messages by passing them to the appropriate trans¬ 
port driver, where the matching transport service transfers the messages. 


Your local message store and message 
stores that you may access on the network 
or from remote systems are stored in col¬ 


lections. As you create mes¬ 
sages, they are placed in the 
message store with messages 
from other users. You can 
place copies of a single mes¬ 
sage in multiple folders, and 
each copy becomes an indi¬ 
vidually modifiable message. 
A deleted-mail folder holds 
messages that are marked for 
deletion. During a typical ses¬ 
sion, you can copy and move 
messages from one message 
store to another. Before dis¬ 
connecting from a network or 
remote system, you can copy 
or move messages into their 
local store for later use. 

Messages can have attach¬ 
ments (e.g., files and OLE ob¬ 
jects). If you receive a mes¬ 
sage with an OLE object 
attachment such as an Excel 
spreadsheet, you can edit the 
object by activating it in the 
message. That message and object can be 
stored for later viewing or forwarded to 
the recipient or another user. Messages are 


Programming with MAPI 


A ll MAPI interfaces are available in 
both 16- and 32-bit versions to sup¬ 
port the Windows family. You can call 
MAPI functions from C or C++ pro¬ 
grams through scripting packages like 
Microsoft Visual Basic or by using the 
macro languages in Microsoft Excel or 
Word for Windows. 

The MAPI programming architecture 
includes the session, the message store, 
and the address book. MAPI clients must 
establish sessions with the messaging 
subsystem before they can interact with 
the messaging stores and address books. 
You use the MAPI Logon function to log 
clients on to the messaging system and 
authenticate their identity to the mes¬ 
saging system. You can create custom 
dialog boxes for the log-on process, or 
you can use the standard MAPI log-on 
dialog box. 

Logging on generates a session handle 
that applications use to interact with the 
MAPI environment. A session handle is 


a pointer to a session object, which sup¬ 
ports the I MAP I Session interface. You 
use IMAP I Session methods to manage 
and find objects in the MAPI environ¬ 
ment. 

An example is I MAPI Session: :0pen 
Ad dress Book, which opens the address 
book. It is possible for a single client to 
acquire handles to two different session 
objects and open two different message 
stores. In this way, clients can copy data 
between message stores in different en¬ 
vironments. 

After log-on and retrieval of a handle 
to a session object, the application can 
access message stores. You use the 
IMAP I Session :: GetMsgStoresTable 
method to get information about avail¬ 
able message stores. The table that this 
method returns contains row and column 
information. The rows list message 
stores. The columns list information 
about the message stores, such as entry 
ID (i.e.. unique reference), the name of 


the provider that handles the message store, 
and whether the message store is the de¬ 
fault. 

The I MAP I Ta bl e interface is used to re¬ 
trieve information from the message-stores 
table. For example, IMAP I Table: :Set- 
Columns specifies a column, and I MAPI 
Table: : Query Rows returns the data in a 
specified number of rows, starting with 
the current column. To actually open a 
message store, you pass its entry ID to the 
IMAPISesslon: -.OpenMsgStore method. 
Once a message store is open, you use the 
I MAP I Msg Store interface to browse its 
folder hierarchy. 

You create and manage folders with the 
I Folder interface. The functions of the 
interface become available when you cre¬ 
ate or open a folder object. For example, 
I Folder: :GetContentsTabfe returns a 
pointer to a table of summary information. 
I Folder:: GetHi erarchyTabl e returns 
a table object with information about the 
child folders of the current folder. There 
are also functions for performing man¬ 
agement on folder objects and messages 
in folders and for reading or setting search 
criteria. 


168 BYTE NOVEMBER 1994 


































































Reyo nd 
Windows 


SPECIAL 


REPORT 


Windows Messaging System 


Applications 


Subsystems 


Service 

providers 



The MAPI subsystem resides in Chicago, It provides the link between appli¬ 
cations and back-end messaging services with a functional layer called the 
messaging subsystem, MAPI provides an additional number of Windows 
APIs that allow applications to use messaging services, Including common 
dialog boxes, message management, and the ability to exchange mes¬ 
sages with any back-end MAPI-compliant messaging service. Drivers are ir> 
stalled for each back-end messaging service you need to access. 


objects with properties that hold 
information like the time the 
message was sent and the name 
of the recipient. The values of 
these properties are accessible 
by MAPI client or server appli¬ 
cations. 

Folder operations that arc 
available in Extended MAPI in¬ 
clude the ability of clients to 
examine the folder hierarchy, 
examine folder messages by sub¬ 
ject or other property, search the 
folder hierarchy for specific in¬ 
formation or properties, and ma¬ 
nipulate the structure of the mes¬ 
sage store. The message store 
has search features that help you 
locate messages in folders. You 
can search based on the proper¬ 
ties of message objects (e,g,, 
user, subject, time, date, and 
custom properties). 

A MAPI notification engine 
goes beyond simple polling 
processes that check for messages at spec¬ 
ified lime intervals. It lets clients specify 
various system events. When those events 


occur, the MAPI subsystem notifies mes¬ 
saging applications or service providers 
to take appropriate actions. 


MAPI Address-Book Providers 

The MAPI address book pro¬ 
vides message address informa¬ 
tion for all possible recipients. 
A typical desktop will contain 
your PAB (Personal Address 
Book) and optional address 
books for network or remote sys¬ 
tems. Although a service pro¬ 
vider typically utilizes its own 
addressing method, the MAPI 
address book hides the address¬ 
ing differences by providing a 
unified addressing scheme Tor 
the client. You install a driver 
for each service provider to 
which you need access. Dialog 
boxes let you pick "human-read¬ 
able 1 ’ names from a list. These 
names are converted in the back¬ 
ground to internally used mes¬ 
saging addresses. 

The structure of the address 
book itself is organized into con¬ 
tainers that hold recipients and 
recipient lists. Containers are like folders 
that hold other containers or recipients. 
They are used for organizational purposes. 

continued 


Address Information 

MAPI address books provide message 
address information and hide the differ¬ 
ences in addressing schemes used by the 
different back-end messaging services. 
Programs can access address books with¬ 
out user intervention, or you give users 
access through the common dialog boxes 
provided with MAPI. The address-book 
dialog boxes let users pick “ human-read¬ 
able” names from a list, which are con¬ 
verted in the background to internally 
used messaging addresses. Address 
books, like MAPI message stores, are hi¬ 
erarchical objects. Objects in the address 
book (i.e,, containers, mail users, and dis¬ 
tribution lists) are accessed with unique 
entry IDs. 

You open an address book by calling 
the (JpenAddressBook method on the 
session object. A pointer to an address- 
book object is returned that supports 
I Add r Book, which is a high-level inter¬ 
face to the address book. It supports op¬ 
erations like displaying the address-book 
dialog box, opening containers in the 
address book, and resolving friendly 
names with E-mail names. You can view 


the internal organization and structure 
of an open address book with lABCon■ 
talner:: Get Hierarchylabl e. This 
returns a table that you can examine with 
the I MAP I Table interface. MAPI pro¬ 
vides other interfaces for creating con¬ 
tainers in address books and adding re¬ 
cipients in the container. 

Messages, attachments, 
and other MAPI objects are 
principally composed of data 
called properties, A prop¬ 
erty is a data structure that 
contains a unique identi¬ 
fier, information about the 
data type, and the value 
of the data. Applications 
use the I MAP I Prop in¬ 
terface to read, write, and modify object 
properties. 

Common MAPI properties include 
the subject line of a message, user 
names, and the body of an attachment. 
Properties are values read by the recip¬ 
ient or the transport that handles the de¬ 
livery of the message. Every property 
accessed by object methods has a unique 
name. For example, every MAPI object 



has a property called PR_OBJECT_TYPE 
that describes the type of object it is. 

Finally, messages are created in fold¬ 
ers with I Folder: : C rea teMess age. 
This returns a pointer to a message ob¬ 
ject. Message properties are set using 
J MAP t.Prop: : Set Props, Message prop¬ 
erties include the icon associ¬ 
ated with the message, text 
that appears in the message’s 
Subject field, and the text that 
makes up the body of the 
message. 

So that the user can ad¬ 
dress the message, I Add r 
Book: : Address is called, 
which returns a list of re¬ 
cipients that the user se¬ 
lected from the address-book dialog box. 
A pointer to this recipient list is then 
passed to the message object using 
1 Message::Modlfy Recipients. 
When the message is complete, it is sent 
with [Message: : Submi tMessage. This 
saves all changes and marks the mes¬ 
sage for sending. At this point, the un¬ 
derlying messaging system takes over 
and delivers the message. 
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No babysitting 
necessary. 


Network-ready 
HP LaserJet printers 
for your LAN. 


You’ve got places to go. People to 


meet. Deadlines and demands. Why sit 


still for network and end-user problems? 


The new, network-ready HP LaserJet 


4MV, the LaserJet 4M Plus, and the HP 


LaserJet 4Si MX printers work in all the 


most popular network environments. 


And direct connect right out of the box 


with Hie built-in HP Jet Direct network 


interface card. 


The primary benefit 


to users is, of course, 


faster job completion 


time. Network- 


HP LaserJet, printers maximize network 
transfer speed and bypass parallel-port 
bottlenecks. 

Beyond this, they also feature the HP 
JetAdmin family of printer management 
software that takes the complexity out 
of network printing* So you can remote¬ 
ly set up and manage all HP JetDirect 
connected printers on the network. 

Other user benefits abound. Auto¬ 
matic switching between languages, I/Gs 
and operating systems. True Adobe™ 
PostScript™ Level 2 software built in. And 
versatile paper-handling capabilities. 

Consider all this, along with legendary 
HP LaserJet reliability, and superior 
service and support, and there's really 
no question. Call T8Q0-LASERJET, Ext. 
8549 for more in for mat ion . + * 

Give your users network-ready HP 
LaserJet printers. Let them take care 
of themselves. Then walk away with 
confidence. 

You do your job. Well do ours. 

HP LaserJet Printers 

HEWLETT* 

PACKARD 
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Address-Book Structure 


Address 

book 



Containers 


Other users 

™ Contents 

and personal 

1 list 

distribution list 


Contents 1 

Contents 

list 1 

list 


Other users 


The Extended MAPI address book gives you a view of your own 
PAB or the address books of other messaging systems, such 
as their local network. The address book is hierarchical in 
structure and contains lists of either users or distribution 
lists. A distribution list contains a group of users that will re¬ 
ceive whatever message is addressed to the distribution list. 


Distribution lists indicate recipients that 
are referred to by a single name. While a 
typical address book might use a single 
container to hold its list of recipients, mul¬ 
tiple containers or hierarchies of contain¬ 
ers are also possible. For example, an ad¬ 
dress book might have Local User and 
Remote User containers. Each different 
network messaging system will have con¬ 
tainers that appear in the top-level address 
book. 

You can customize a PAB, for exam- 
pie, to form a collection of address-book 
entries from other address books. If you 
frequently send messages to network or 
remote systems, you can copy the ad¬ 
dresses to the PAB. This is not only con¬ 
venient, it also places the address locally, 
in case the system holding a remote ad¬ 
dress book goes down. A local PAB also 
reduces LAN traffic, 

Chicago’s Info Center 

MAPI’s messaging-system independence 
is most apparent when working with 
Chicago's Info Center. It provides a single 
place where you can read and send E-mail, 
send and receive faxes, access workgroup 
servers, move messages and documents, 
and organize all types of information. It 
presents a single user interface, while pro¬ 
viding connections to a diversity of infor¬ 
mation services (e.g., the Internet, Com¬ 
puServe, and MCI Mail). At this writing, 
however, it is not clear which services the 
Info Center will support in its first release. 


The Info Center is a “viewer” 
that works as a client to any E- 
mail or information system when 
the appropriate MAPI drivers are 
available. "MAPI will just call 
the appropriate service provider ” 
says Isocor's Knight, “I can send 
the same message to 10 people, 
even if each one is on a differ¬ 
ent system. One can be voice- 
only, and it would do a text-to- 
speech conversion. Then it could 
do a fax for the next guy, MCI 
for the next person, and maybe 
France Telecom lor the next.” 

Any information or messag¬ 
ing service provider can develop 
a MAPI driven Chicago users 
will be able to access those ser¬ 
vices through the MAPI-com¬ 
pliant Info Center. According to 
Microsoft, over 60 vendors are 
creating MAPI drivers for their 
E-mail systems, voice-mail ap¬ 
plications, workgroup applica¬ 
tions, and information systems. 

To work with the system, you log on to 
Chicago and choose View Inbox or Com¬ 
pose New Message from the Start menu. 
You can compose OLE 2,0-compatible 
messages with special fonts and styles and 
attach files and OLE objects. It doesn't 
matter if the underlying message system 
doesn’t understand these formats, because 
MAPI will automatically encapsulate the 
special information into a binary file that is 
readable by a MAPI-compliant recipient. 
You can also access multiple message 
stores and address books using the same in¬ 
terface. 

What About VIM and X.400? 

Although MAPI appears to have gained 
industrywide acceptance, other companies 
have developed VIM, which is a cross- 
platform API, Like Extended MAPI, it 
simplifies the creation of messaging- 
reliant and mail-enabled applications by 
providing message-store, transport and 
directory functions. Developers need only 
write their mail-enabled or messaging- 
reliant applications to one interface. 


According to Ed Owens, director of 
technology relations at Lotus's cc:Mail di¬ 
vision and chairman of XAPIA, over 300 
software developers have obtained the new 
VIM toolkit. A number of applications are 
already on the market that use it. “In the¬ 
ory, VIM is independent of both the mes¬ 
sage transport and environment on which 
you run it, but in reality,” says Owens, 
“the current implementation of VIM is 
only on Lotus messaging products like 
Notes and cc:Mail.” 

Owens notes that Lotus is developing 
a VIM-over-MAPI layer, so people writing 
to VIM will be able to run in a MAPI en¬ 
vironment. He says that future Lotus prod¬ 
ucts will provide a service-provider inter¬ 
face to tack up under M API. Third parties 
will have a voice on which way to go. 

While the VIM camp accuses MAPI of 
running only under Windows, Knight 
claims it‘s only a temporary problem, Iso- 
cor is developing MAPI for Unix and sim¬ 
ilar operating systems. “We do not have 
customers clamoring for VIM,” he says. 
"MAPI is already a worldwide phenome¬ 
non because it’s exactly w hat users have 
been looking for: an open client/server 
messaging architecture that preserves the 
investment in backbone technology,” 

“One of the problems with VIM is that 
Lotus has stated that it is implementing 
VIM on the server ride ” says Janie Chang, 
director of product marketing at Infonet 
Software Solutions (Burnaby, British Co¬ 
lumbia, Canada), a provider of X.400 and 
X.500 messaging systems. “What that 
means is that they want people to write 
applications that run over their transport, 
which is the cc:Mail and Lotus Notes trans¬ 
port,” 

There are three important standards for 
implementing back-end messaging ser¬ 
vices and backbones: the international 
X.400 standard, the Internet’s SMTP, and 
Novell's MHS. A backbone minimizes the 
number of gateways required by clients to 
access a message system and provides cen¬ 
tralized management. X.400 and SMTP 
are public standards. MHS is a proprietary 
standard. X.400 is a specification defined 
by Lhe International Telecommunications 


Current and Future MAPI-Supported Messaging Services 


• Microsoft Mall * IBM Profs * Hewlett-Packard 

* Novell MHS * AT&T EesyUnk • SoftSwrtch 

* Microsoft’s Exchange Server * CompuServe * Banyan 

• DEC’S All-In-1 * MCI Mail * The Internet 
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BYTE’s Pan-European 
Postcard Deck Targets Influential 
European Technology Experts 



IJM he BYTE Euro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market. Reach 
50,000 BYTE subscribers for under 4<t per reader! P bIT~ 1 '[■ m ' ' ■! 

Circulation of the BYTE Eliro-Di:ck is with this affordable, direct channel to Ilk JM 

targeted to computer experts in over 20 Europe. For infonnation on the next L— 

countries in Western Europe. Take full BYTE Euro-Deck, call Joseph Mabe at |7|TiT|Ep?T|j7||w 

advantage of the benefits BYTE provides 603/924-2533 or fax to 6033)242683. H^JlW 1 *1 Vl tl 
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Union that outlines how to build interop¬ 
erable messaging systems, SMTP is used 
on the Internet and Unix networks as a 
store-and-forward messaging system. 

While X.400 is an industry-accepted 
standard, SMTP has gained more popu¬ 
larity as a de facto standard for use with the 
Internet. However, Microsoft and others 
are developing X.40Q servers that MAPI 
cheats can plug into. Microsoft's Exchange 
Server implements a client/server archi¬ 
tecture that is based on the X.400 mes¬ 
saging standard- It also supports X.400 
message stores, which are facilities for 
housing data and information in the form 
of messages, documents, and folders, 

X.400 is important because of its abil¬ 
ity to provide interoperability and rich fea¬ 
tures. Chang notes that "‘the industry must 
mature so that certain types of informa¬ 
tion become the normal types of informa¬ 
tion that get transmitted. That is why X.400 
is such a good carrier, because as a trans¬ 
port, it has already-defined multimedia 
body parts, plus very rich information 
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when it comes to confirmations, such as 
receipt and delivery notification.” 

MAPI’s Inside Track 

As part of Chicago and with the support of 
most messaging-system vendors, MAPI 
has the inside track to become the solu¬ 
tion of choice for implementing enterprise- 
wide messaging systems. It stands to help 
stabilize the messaging environment so 
that organizations will be more willing to 
undertake sophisticated messaging proj¬ 
ects like work-flow automation. 

“Architecturally, MAP! makes the most 
sense," says Chang. “It's probably the clos¬ 
est thing we have seen from a PC software 
vendor that actually allows the plug-and- 
play concept of messaging.” ■ 


Tom Sheldon is the author of over 20 hooks, 
including Encyclopedia of Networking, which is 
part of the Osbome/McGraw-Hill LAN Times 
series . He has produced educational videotapes 
an Windows and NetWare that are marketed by 
Learn Key of St. George , Utah . You can reach 
him on the Internet or BIX at editoFS@bbc.com. 
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CMC AND SIMPLE MAPI FUNCTIONS 

Much similarity exists between CMC and Simple MARI functions. Microsoft recommends using 

Simple MAPI to maintain backward compatibility with existing applications that have been written 
using Simple MAPI. CMC should be used by developers wanting cross-platform support. 

CiC FUNCTION 

MAPI FUNCTION 

DESCRIPTION 

CMC_Logon 

MAPtLogon 

Establishes a session 
with the messaging service. 

CMC_Logoff 

MAPILogoff 

Terminates a session with 
the messaging service. 

CMC^Fnee 

MAPI Free 

Frees the memory allocated by 
the messaging service. 

CMC_Send 

MAPI Send Mail 

Sends a standard mail message. 
Messages can be sent without any 
user interaction or can be prompted 
via a common user Interface 
(i.e„ a dialog box). 

CMG_Send Docu ments 

MAPI S endD ocume nts 

Sends a standard mail message. 

This call always prompts with a 
dialog box for the recipient's 
name and other sending options. 

It is primarily intended for use with 
a scripting language such as a 
spreadsheet macro. 

CMOAEst 

MAPI Find Next 

Lists information about messages 
meeting specific criteria. 

CMC_ Read 

MAPIReadMail 

Reads a specified mail message. 

CMC_ ActOn 

MAPISaveMaii, 

Saves or deletes a specified mail 


MAPI Delete Mail 

message. 

CMC_LookUp 

MAPJAddress, MAPIDetails, 

Handles addressing chores. 


MAPI Resolve Name 

such as creating addresses, looking 
up addresses, and resolving 
friendly names with E-mail names. 

CMC_QueryConfiguration 


Determines information about 

the installed CMC service. 
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CTX Introduces the 
Better-Than-Perfect Notebook. 



9.5* TFT 
active matrix 
color display 


High speed ports 

/ 


Power management 
system for extended 
battery life 


Big 19mm keys 


Two PCMCIA 
slots (III/II) 


Docking station 
complete with 
CD-ROM 


Integrated trackball 


Built-in floppy 


Removable 
520MB hard disk 


8MB RAM 


Hot-swap NiMH 
battery pack 


486 DX4/100MHz power 


Only 6.5 lbs. 
with battery 


VESA local bus 


video graphics 


Once again, CTX brings you more for less. 

Introducing EzBook™ a powerful 486 notebook com¬ 
puter with all the great features PC Magazine calls for 
in its ideal, hypothetical notebook PC. And more. 

More 486 DX4 power (100MHz) and 60 percent 
more disk capacity (520MB). 

What’s more, this better-than-perfect notebook is 
real and available now. And you can get one with its 
optional docking station complete with CD-ROM 
drive already built in for about the same low street 
price of $4500. 

But if you’re willing to settle for just a “perfect" 
EzBook notebook (PC Magazine’s configuration), 
we can save you somewhere around $1000. 


Or, if you want to save even more and be just 
slightly imperfect, get our economy EzBook with a 
monochrome or dual-scan screen, 4MB of RAM, 
a 260 MB disk, and no docking station for as low as 
$1549. You save nearly $3000. 

More for less. That’s just what we’ve been offer¬ 
ing in color monitors for years. And now we out¬ 
sell all the names you know best — like Sony, NEC, 
Mitsubishi, Samsung, and IBM.* 

Who knows how successful CTX notebooks will 
be? But better-than-perfect isn’t a bad place to start 


Call 1-800-888-9052 ext. 301 for 
more information on where you 
can get the real, ideal notebook. 


CTX 
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DEAN ABRAMSON 


T ake this pop quiz: Jane is a 
project manager ai Really 
Big Airline Corp. Her group 
is developing the next ver¬ 
sion of its leading flight reservation soft¬ 
ware. There are xx2 localized versions 
of Windows 3.1, y -1 localized versions 
of Windows NT, and a single, localized 
beta version of Chicago. How many ex¬ 
ecutables should Jane Vs group develop 
if Really Big Airline Corp. plans to sup¬ 
port facilities in 62 countries for cus¬ 
tomers and employees who work in 
English, German, Japanese, Russian, 

Greek, Hebrew, Arabic, Hindi, and 
Inuktituf? Who in the world speaks Inuktitut? 

Your time's up. The correct answers are 1 and the Inu- 
its of Alaska* If you received a perfect score, you may 
skip the remainder of this article and submit your resume 
for Jane's job. For the rest of you, gel out your highlighters 
and let's get started. 


Globalization 101 

If you are a software developer, you are likely to be in¬ 
volved in some facet of software localization. If you're 
lucky, this involves only some quick translations in your re¬ 
source module, replacing the menus, dialog boxes, and 
stringtable. If you didn't plan ahead, you might have to 
build your resource module* In either case, your software 
is soon ready for release in 28 Latin-based languages. You 
tweak the code a bit, add some fonts, and presto, your soft¬ 
ware supports Russian and Greek—mostly. If you find 
you need a Japanese user interface, simply install the Japan¬ 
ese Windows SDK (Software Development Kit) from your 
Microsoft Developer Network CD-ROM. Then pray no 
one asks for Arabic. 

Fortunately, there is a better way to design software 
for the global market. Globalization is an approach to de¬ 
signing software that can support the processing of data in 
all languages simultaneously. Each of the various Win¬ 
dows platforms supports software globalization to some ex¬ 
tent; however, many of these features are restricted to spe¬ 
cific local versions* 


One for All, or All for One 

Language properties get extraordinarily complex once you 
extend beyond the Latin script. To sort them all out re¬ 


quires a team of experts* The 
best design approach to global¬ 
izing software is to maintain 
strict language independence 
throughout your code. No por¬ 
tion of your software should 
contain code that is specific to 
any one language. Abo, your 
code should rely entirely on the 
language services offered by the 
operating system or another 
qualified language APT* 

If you deviate from the lan¬ 
guage-independent model, 
things can quickly get out of 
control. The task of managing 
the multitude of language properties on your own can be 
overwhelming. Think back to your days of applications 
development for DOS. How many printers did you have 
to borrow to write all those printer drivers? Since the ad¬ 
vent of the Windows GDI (Graphical Device Interface), 
you'd be crazy to use anything but the available GDI 
functions if you expect your application to work with 
any printer. 

Each Windows platform offers a variety of language 
support functions. Unfortunately, none of the platforms 
are adequate for supporting true software globalization. 
The services they provide are generally limited to those 
needed for processing only in the specific local language* 
This means that Arabic Windows provides you with the 
means for processing Arabic but not Hebrew, even though 
the concepts and algorithms for Arabic and Hebrew are 


Developing 
Windows 
software for the 
global market 
could be your 
greatest 

challenge. Here’s 
how to start. 
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WINDOWS LANGUAGE SUPPORT 

WINDOWS VERSION 

3.1 

3.1 

3.1 

WIN32S 

NT 

NT 

CHICAGO 1 


U.S./ 

CHINESE/ 

ARABIC/ 

UJ 

U.S./ 

CHINESE/ 

U.S./ 


EUROPE 

JAPANESE/ 

HEBREW 

EUROPE 

EUROPE 

JAPANESE/ 

EUROPE 



KOREAN 




KOREAN 


Unicode APIs 

□ 

O 

□ 

□ 

m 

■ 

□ 

Unicode conversions 

□ 

□ 

a 

m 

m 

■ 

■ 

Unicode SIDI algorithm 

□ 

□ 

■* 

□ 

□ 

□ 

□ 

Keyboard switching 

□ 


*3 

□ 

m 

■ 

■ 

Input method editor 

□ 

■ 

□ 

□ 

□ 

m 

□ 

Contextual analysis 

□ 

□ 

■ 4 

□ 

□ 

a 

□ 

Combinational analysis 

Q 

□ 

■ 4 

□ 

□ 

a 

□ 

8-btt characters 

■ 

■ 

■ 5 

■ 

■ 

■ 

■ 

16-bit characters 

□ 

■ 

□ 

□ 

■ 

■ 

■ 

Multi byte characters 

□ 

■ 6 

□ 

□ 

□ 


□ 

Font mapping 

□ 

□ 

□ 

□ 

■ 

■ 

□ 

Language independence 

□ 

□ 

□ 

□ 

m 

■ 

□ 

□ - No support 
■ - Some support 
* = Adequate support 

1 Based on available information regarding the prerelease version of Chicago. Subjeclto change 

2 Implemented with 8-bil characters. 

3 Manual keyboard switching only between the local keyboard and a Latin keyboard. 

4 Support Is only for the local language 

5 Characters from 128 to 255 are right to left. 

® Characters from 128 to 255 indicate the first byte of a doubie-byte character. Local character set only. 




nearly identical. Far East versions of Win¬ 
dows provide yet another paradigm for 
text processing in Chinese, Japanese, and 
Korean, each with idiosyncrasies of its 
own. Consequently, localizing your prod¬ 
uct to each Windows platform can become 
time-consuming and expensive yet yield 
only a minimal solution. 

Microsoft has recognized these limita¬ 
tions and plans to address these issues in 
upcoming releases of Chicago and Cairo. 
This shift toward language independence 
is already evidenced in Windows NT. 

Unicode to the Rescue 

When it comes to how you store and pro¬ 
cess the characters you must use for a giv¬ 
en language, there's little to debate. Uni¬ 
code is the worldwide character-encoding 
standard destined to replace ASCII and 
the multitude of other single- and multi byte 
character sets currently in existence. It was 
constructed by a consortium whose mem¬ 
bership list reads like a who's who of com¬ 
puter companies around the world. Uni¬ 
code is a fixed-width, 16-bit character set, 
which means it can represent more than 
65,000 characters. The standard encom¬ 
passes scripts and general-purpose sym¬ 
bols for writing text in nearly every lan¬ 
guage in modern use, as well as many 
ancient languages. 

Characters are organized by scripts so 
that every character with a unique seman¬ 
tic is assigned a unique character value. 
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This means that a B in English is the same 
as a B in French, because both English and 
French are written with the same script: 
Latin, However, they are not the same as a 
B in Russian, which shares the same glyph 
(i.e. t character shape) as the Latin B but 
belongs to the Cyrillic script. Since you 
must be able to keep track of such differ¬ 
ences in characters from dozens, if not 
hundreds, of languages at once, Unicode 
will serve as a solid foundation for soft¬ 
ware globalization. 

Although there is a minor penalty for 
storing uniform 2-byte (16-bit) values for 
each character, Unicode has significant ad¬ 
vantages. It eliminates the confusion of 
overlapping, single-byte (8-bit) code pages 
in which a character's identity is depen¬ 
dent on the active code page. Also, the uni¬ 
form 16-bit w idth of each character makes 
it easy to determine character boundaries in 
contrast to mullibyte character encodings 
that, by definition, contain characters of 
either 1 or 2 bytes in size. 

More important, yon can maintain the 
identity of more lhan 256 characters at 
once and process characters by their in¬ 
trinsic meaning, independent of the code 
points that represent the character in a font 
Last, but not necessarily least, Microsoft 
has recognized Unicode's role as the new 
character-encoding standard by fusing it 
into the fundamental architecture of Win¬ 
dows NT. Windows 3.1, Win32s, and (re¬ 
grettably) Chicago are all sans the Uni¬ 


code support provided in NT, though this 
is not entirely a problem, as discussed lat¬ 
er. Note that Chicago has some sprouts of 
Unicode growth as evidenced by the fact 
that the new, long filenames are actually 
stored in Unicode on disk. 

What Goes Out Must First Get In 

How often have you paused to consider 
the connection between pressing a letter 
key on your keyboard and seeing that let¬ 
ter appear in your document? A typical 
user will modify the keyboard driver from 
the Control Panel when Windows is in¬ 
stalled, if it is not already set by default, 
and never give it a second thought. 

Assuming you have a Latin-based key¬ 
board, how can you type characters for Pun¬ 
jabi or Khmer? You need a mechanism for 
switching the keyboard on the fly as you 
switch languages. This type of mechanism 
exists in Windows in three varieties. 

The SDK for Windows 3.1 (and Win32s, 
which relies on the services of Windows 3 J 
in this case) does not offer a function call to 
switch between keyboards. You need to 
make changes manually, independent of the 
application, through the Internationalization 
section in the Control Panel 

Although making manual changes isn’t 
necessary for switching among languages 
such as English, German, French, and Span¬ 
ish, it is a must for typing Greek or Rus¬ 
sian. This procedure is cumbersome when 
you constantly need to switch between 
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layouts in an application or when you use 
only a single layout in one application and 
need to return to the system keyboard lay¬ 
out for your other applications. 

Windows NT and Chicago offer the 
flexibility of changing the active keyboard 
layout through the API function calls 
LoadKeyboardLayoutt ) and Acti- 


vateKeyboardLayoutC )* Any changes 
made by an application* however* will be 
made to the entire system* thereby affect¬ 
ing your other applications. 

Additionally* you may have difficulty 
remembering that the Dvorak keyboard is 
loaded under the alias *‘00010409" (in 
string* not integer* format). This is because 
keyboards arc indexed by Lhcir language 
identifier, discussed later. Also* the gamut 
of keyboards currently supported by any 
Windows platform is quite limited for true 
multilingual computing. 

The third type of keyboard switching is 
available only in Arabic and Hebrew ver¬ 
sions of Windows. Aware applications can 
switch between one local keyboard and 
one Latin keyboard by choosing a buLton 
on a window title bar. This exemplifies 
how keyboard switching becomes a pri¬ 
ority once you begin to type text in differ¬ 
ing scripts (such as Hebrew and English). 
The implementation must be extended in 
globalized software, however* to allow for 
a wider variety of keyboards that can sup¬ 
port any script. 

The standard method for entering text in 
Far East versions of Windows is through 
the IME (Input Method Editor) standard* 
which allows you to type the thousands of 
CJK (Chinese, Japanese, and Korean) char¬ 
acters from Latin character combinations. 
This* of course, saves you the hassle of 
learning to touch-type on a J0,000-key 
keyboard. The principles involved in using 
an IME to type any of the CJK languages 
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can also be useful for typing in any other 
language. In essence, text of any type can 
be piped through an input method to pro¬ 
duce text of any other type. 

Detour Ahead 

Once characters exist in your document* 
you need to learn how to process them in 
a language-independent 
fashion. If you can envi¬ 
sion the crux of multilin¬ 
gual text processing as a 
journey that begins in Los 
Angeles and ends in New 
York City* be prepared to 
make a pit stop somewhere 
near Budapest, Everything 
you already know about 
text processing is old bag¬ 
gage and will get you lost 
in a hurry. Throw it all 
away. You’ll have to pack 
some dean underwear for 
this trip. 

Examine this segment 
of code* which should look familiar: 

char szBuffer[] - “He 1lo 
World1"; 

ExtTextOut 

(hDC,x,y,0,NULL,szBuffer,12,NULL): 

There are a thousand and one reasons 
why this code will now pose a problem in 
the multilingual world. For starters* be¬ 
cause you are using Unicode, you must 
allocate 2 bytes per character instead of I 
byte. This can be rectified as follows: 

wchar_t wzBufferf] - l'*Hello 
World!*; 

where wchar_t is the data type fora wide 
character, and the operator preceding the 
"He 11 o Wor 1 d !*' suing specifies a string of 
type wide characters. Since the size of 
wchar_t is actually compiler-dependent 
(in Win32, it is defined Lo be 16 bits) and 
refers to any generic 16-bit character* try 
the additional modification: 

typedef wchar_t WCHAR; 

WCHAR wzBuffer[] = L“Hello 
World!"; 

This emphasizes the fact that the data type 
you're storing is Unicode because WCHAR is 
the preferred Unicode character type in 
Win32, and it provides some protection 
against compiler variations should you en¬ 
counter problems porting your code to an¬ 


other platform. Also* since Windows 3.1 
does not support the wchar_t data type* 
you should use: 

typedef unsigned short WCHAR; 

This happens to be the same way wchar_t 
is defined in the Win32 SDK. 

That leaves about 999 problems to deal 
with* most of which involve assumptions 
aboul the content of the text that do not 
account for variances in processing and 
rendering that don't exist in the world of 
Laun text. For example* it would be in¬ 
correct to assume that the Unicode values 
you store are ihe same as the values you 
use for rendering. One process that affects 
this is contextual analysis, which is ihe act 
of assigning the cursive shapes of charac¬ 
ters depending on their relative position 
to surrounding characters. This is most ev¬ 
ident in a language such as Arabic where it 
is a requirement that each character con¬ 
nect appropriately to its adjoining charac¬ 
ters, similar to cursive handwriting* 

As a result, each character is capable of 
rendering in one of four forms. There is a 
side benefit from all this extra work* 
though. By accounting for this type of be¬ 
havior for Arabic, you have a nifty way 
of implementing beautiful calligraphic 
handwriting in English, provided you fol¬ 
low a langu age-indepen dent model. 

Furthermore, combinational analysis is 
used to combine clusters of characters that 
need to be rendered as a single unit, or to 
generate separate characters for those that 
may be rendered only by their components. 
For example, Arabic requires that the char¬ 
acter sequence Lam followed by Alef com¬ 
bine to form the Lam-Alef ligature. This 
single glyph is now used to represent both 
characters* which means that your origi¬ 
nal string has one less character to render. 

The biggesL obstacle is the assumption 
that all text is displayed from left to right. 
Multilingual text is frequently bidirec¬ 
tional* which means it may be displayed as 
a mix of lef't-to-right and right-to-left text. 
You 11 have to decide from the start of 
your development whether or not bidirec¬ 
tional text support is a priority. Because 
it is probably the single most complex is¬ 
sue to implement* it may not be worth the 
potentially overwhelming effort for some 
developers. Consider carefully, because 
not supporting bidirectional text eliminates 
potential customers who use languages of 
the Arabic and Hebrew scripts as well as 
those who prefer to process Chinese in the 
customary horizontal right-to-left direc- 



Example of the Jfrabic Lam-Alef character (topi . Below is the Lam-Alef used in 
the Arabic word lor peace. 
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tion. Microsoft provides a complement of 
bidirectional functions to help arrange text 
of mixed directions in the appropriate vi- 
sual order but only in Arabic and Hebrew 
Windows SDKs. 

Windows NT is the only platform that 
provides some built-in support for trans¬ 
forming text through its Unicode and lan¬ 
guage APIs. As mentioned earlier, you can 
access NT language-support API Functions 
through a language identifier. This pro¬ 
vides a mechanism* called NLS (Na-tion- 
al Language Support), for specifying the 
appropriate rules that should be applied 
to text of a given language or locale. For 
example, the function CompareStri ngWC) 
can be used to compare one string to an¬ 
other by specifying the language of the 
strings. This is necessary because the ex¬ 
pected sorting order of identical pairs of 
strings varies from one language to an¬ 
other. Better yet, Microsoft offers a com¬ 
plete set of NLS resources across local 
versions of Windows NT. 

Unfortunately, Win32s, which is used 
to run 32-bit NT applications on Windows 
3. 1, leaves out these Unicode and language 
APIs. But before you convince yourself 
to make the jump to NT in hopes that all 
will be solved* be aware that the technol¬ 
ogy for implementing the variety of char¬ 
acter transformations for a multitude of 
complex languages does not yet exist and 
will not likely be included before the turn 
of the century. Until then, applications will 
have to continue to rely on the specific 
language services provided by each local 
version of Windows for enhanced local- 
language support. 

Seeing Is Believing 

All this is meaningless if you can't actually 
see the text on the screen and the printed 
page. Once the process of transforming 
Unicode character values into renderable 
characters is complete, you need to locate 
the appropriate glyphs in the appropriate 
fonts and find a way to place those char¬ 
acters at the appropriate location on the 
device. This is not as easy as it used to be. 
Tens of thousands of characters are need¬ 
ed to support all the languages of the 
world, but only 224 characters are avail¬ 
able in a standard single-byte font. 

One apparent solution is to simply create a 
Unicode font: a double-byte font that con¬ 
tains a glyph for each Unicode character. 
While this solution may seem ideal at first, 
it is probably the most unlikely prospect to 
provide a good working solution. The 
sheer quantity of characters makes these 


fonts incredibly large (on the order of 4 
MB or more) and expensive to develop. 

The size is compounded by the fact that 
many characters are rendered by more than 
a single glyph, depending on numerous 
factors. As discussed ear-lier, four shapes 
for each character must be present to ren¬ 
der Arabic text. Also, In the absence of 
some extraordinarily complex rendering 
algorithms, it is necessary to maintain dual 


or even multiple representations of non¬ 
spacing diacritics at various locations in 
the character frame to correctly position 
the diacritic on base characters. In some 
instances, this can be accomplished only by 
rendering precomposed glyphs not defined 
by Unicode. The most compelling obstacle 
to Unicode fonts is that Windows 3.1 and 
Win32s do not provide any means of pro¬ 
cessing or rendering double-byte fonts. 

continued 
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The most promising solution for ren¬ 
dering fonts lies in font mapping, which 
provides a mechanism for converting Uni¬ 
code characters into independent glyph 
codes in a font. Here, you can use all the ex¬ 
isting fonts and font technology built into 
the operating system by grouping subsets of 
characters within standard single-byte fonts. 
This is effective because text from any lan¬ 
guage (with the exception of the CJK lan¬ 
guages) can almost always be represented 
effectively by 224 characters, including 
numbers and punctuation. Therefore, the 
font-mapping layer must understand the 
relationship between the Unicode and the 
available glyphs within a given font. 

While this introduces an extra layer of 
complexity, it also provides extra flexibil¬ 
ity that could allow you to take advantage 
of a more complex font, such as an English 
handwriting font capable of providing con¬ 
textual handwriting, as in Arabic. Besides, 
a Unicode font would surely require a sim¬ 
ilar mapping process to choose the appro¬ 
priate glyphs from the font. 

In the cases of languages with very large 


character sets, you can use either multiple 
single-byte fonts (adding somewhat to the 
complexity of the font-mapping layer) or a 
double-byte font. Such a double-byte font 
does not have to coma in all Unicode char¬ 
acters, just the subset of characters you 
want to use with that font. Although Win¬ 
dow's NT and Chicago are the only Win¬ 
dows platforms that provide the built-in 
functionality for handling double-byte 
fonts, it is possible for software developers 
to add this functionality to the other Win¬ 
dows systems, though the technology is 
not inexpensive to develop or license. 

To ^define or Not to #define 

A final note about compiling your code is 
that the Win32 SDK for Windows NT of¬ 
fers the //define UNICODE function. But 
don't expect to include this definition at 
the top of your source module and auto¬ 
matically enjoy mixed Sinhalese and Klin- 
gon editing. YouTl probably have more 
luck using ^define tyQBUGS to eliminate 
the possibility of logic errors creeping into 
your source. For most purposes, this flag 


R E P OR T 


merely decides the manner in which your 
application exchanges information with 
the system and does not effectively alter 
the range of services provided. 

Windows NT is, at heart, a Unicode- 
based operating system. That means it 
keeps track of character information in 
Unicode rather than in die system ANSI 
code page as in Window's 3.1 and Chicago. 
This character information must be con¬ 
verted to the single-byte ANSI code page 
for applications that expect characters in 
this form. Additionally, in 32-bit executa¬ 
bles, resource data is inherently stored as 
strings of Unicode characters; the ASCII 
text you used to write the source module is 
converted at compile lime. You can use 
#def 1 ne UN I CODE to help retrieve resource 
information in its native Unicode format 
wliich is useful if yon are actually storing 
multilingual strings in your resource file. It 
can also reduce the overhead involved in 
translating strings between the application 
and the operating system. 

Bui beware. One of the most appealing 
aspects of developing applications on 
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CREATE INDEXES 
To Help Your Readers Find 
The Information They Need. 

e contents of a well 


written document should 
be easily accessible to 
the reader. The best way 
to do this is with a com¬ 
plete index. 

...over 99% of oil documents 
written today 
do not include art index. 
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only fuily automatic 
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document, au- 
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plete index at g«a 
the end of the c °"f !C 

document. 

Let's face it. 

There's simply too much 
information produced in 
today’s world for anyone 
to read it all. The truth is, 
most documents without 
an index get skimmed, or 
worse, not read at all. Yet 
over 99% of all docu¬ 
ments written today do 
not include one. Why? 
There are two reasons. 


To create an index your¬ 
self takes too long, and 
to have it done profes¬ 
sionally costs too much 
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With Indexicon you have 
another alternative, You 
can create your own pro¬ 
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you can index 
a document 
of any size. 
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easy to install 
and easy to 
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no complicat¬ 
ed instructions 
to learn, no 
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memorize. 
Make your life 
easier. Put your 
computer to 
work for you. 

Get a copy of Indexicon 
today and treat your 

Indexicon 
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readers to professional 
indexes on all your docu¬ 
ments. You'll be setting 
the standard for the 
intelligent document. 
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Windows NT is that you can enjoy the 
benefits of a 32-bit application running on 
Windows 3.1 with Win32s. But the #de- 
fine UNICODE option is incompatible with 
Win32s, because Windows 3.1 does not 
contain the same underlying Unicode sup¬ 
port built into Windows NT. So if your 
target platform is Windows 3 A , your best 
bet is still to develop on NT, leaving out 
#def i ne UNICODE. Even if your target en¬ 
vironment is Windows NT, the //define 
UNICODE option is not necessary for mul¬ 
tilingual computing. 

Class Dismissed 

What good is all this going to do if Win¬ 
dows does not yet provide the necessary 
services for software globalization? The 
answer is that you must first understand 
the principles of globalization before you 
can expect to support a model of language 
independence. 

Should you feel compelled to begin 
implementing some of these concepts right 
now, you 11 want to obtain the entire Uni¬ 
code i. I standard. It consists of The Uni¬ 
code Standard Worldwide Character En¬ 
coding Version 1.0 , Volumes 1 and 2, and 
Unicode Technical Report #4. The books 
are published by Addison-Wesley, and 
you can purchase them at your local book¬ 
store or order them from the Unicode Con¬ 
sortium by calling (408) 777-5870 or send¬ 
ing E-mail to unicode-inc@unicode.org 
via the Internet. The books describe a wide 
variety of languages and provide algo¬ 
rithms for many of the issues that have 
been discussed here. A consolidated single¬ 
volume edition for Unicode LI should be 
available in early 1995. 

Once you become familiar with the un¬ 
derlying concepts, you can begin to in¬ 
corporate them into your software imme¬ 
diately by organizing your software so that 
all the processes related to languages are 
completely encapsulated in DLLs that 
supply the necessary language-indepen- 
dent functions. By doing so, you can even¬ 
tually replace your own functions with ser¬ 
vices from the system, once they satisfy 
all your nceds.Tliis should give you a good 
head start by the time the functionality be¬ 
comes available. ■ 


Dean Abramson is the Unicode and language- 
technology architect at Gamma Productions, 
Inc. (Los Angeles, CA). Gamma recently re¬ 
leased the beta version of its ILf (International 
Language Interface), which provides complete 
language support for Win32s ; Windows ATT, and 
Chicago. You can reach the author via the 
Internet at editors®bix. com. 
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can draw Total 
Quality Management 
(TQM) diagrams* You 
maps. You can draw and draw anil draw lit! it hurts. 



Business drawing for people 
whose business isn’t drawing!" 

























































What Makes A Desktop Projector,. 



Cyclops 

cordless mouse 
capability 


Lift-up cover 
and optics 


Stereo speakers that 
face the audience 


ACE controller system 
for superb computer 
and video images 


A Desktop Projector? 


It’s not just the innovative, lightweight 
design. Or the remarkably easy-to-use 
controls. It’s not even the brilliantly 
vivid computer and video images it so 
effortlessly projects—even in well-lit 
meeting rooms. 

It’s all of this and more. 

In fact, one look at Proxima’s Desktop Projector series of LCD pro¬ 
jectors and you’ll know that a new breed of computer peripheral has 
arrived. It's the ultimate way to present information and share data. 

Look better, work smarter 

Now you can use the same computing tools you 
already use at your desk to enhance the productivity 
of your meetings. With Proxima’s Desktop Projectors, 
everyone can see, share, and shape information to¬ 
gether. That’s what we call Desktop Projection. It 
helps build consensus in meetings; lets workgroups 
create project schedules, budgets and other documents 
more quickly; and leads to faster, smarter decisions. 

And that saves you time and money. 


Of course, you can also project brilliant presentations that captivate 
your audience. Not only do Desktop Projectors let you incorporate 
sound, motion, and our amazing Cyclops"cordless mouse, but 
they eliminate the need for slides, flip charts, and transparencies. 

Any computer, any application 

Proxima’s Desktop Projectors connect just like a 
monitor to any PC or Mac and work with your fa¬ 
vorite productivity-enhancing software. Starting 
as low as $4,995, there’s a model for almost any 
budget or application—from high-performance 
color to multimedia projection. 

So whether it’s a sales presentation, management 
discussion, or training session, Proxima’s Desk¬ 
top Projector series lets you project the power of your computer in 
tlie meeting room. 

For more information or the dealer nearest you, call us today. 

1-800-447-7694 

PFOXIMA® 

Projecting the power of your computer in the meeting room’" 



DESKTOP 

PROJECTION 

H 



Portable Desktop 
Projectors go where 
the action is, 


Circle 312 on Inquiry Caret (RESELLERS: 313}. 

Desktop Projector2800shown above, 

Proxima Corporation 9440 Carroll Park Drive, San Diego, CA 92121, (619) 457-5500, In Europe: Horsierweg 24, 6191 RX Seek, Itie Netherlands, +11-43-650 2 40. Praxisna is a registered trademark and Desktop 
Projector and Desktop Projection are Trademarks of Proxima Corporation. Other trademarks are the property of respective owners. 
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Automating TCP/IP in NT 


PETER WAYNER 


L aptop computers make it 
simple to carry almost all 
your desktop environment 
with you. Everything except 
your network connectivity, that is. If 
you carry a laptop to a meeting or an¬ 
other office and then plug it in there, 
you may or may not get what you want¬ 
ed because the file servers and other 
connections might not be available on 
that subnet. More important, mail and 
other messages might not be able to 
find you because your computer is now 
in a different branch of the network. 

This problem is growing larger as more 
and more people turn to standards like the IP (Internet Pro¬ 
tocol), which can handle large networks but requires con¬ 
tinual upkeep to adapt to new configurations. 

Microsoft recently announced plans for creating a new 
set of protocols that would add much of the flexibility of 
small office LANs to the IP so that companies can grow and 
evolve their networks quickly and easily. Microsoft will of¬ 
fer two open standards to the Internet community. One, 
DHCP (Dynamic Host Configuration Protocol), lets com¬ 
puters set up their network addresses on their own without 
stepping on toes. The other, WINS (Windows-Internet 
Naming Service), allows computers to publish their names 
to the world. The combination of these two protocols will 
allow ordinary machines to automatically establish them¬ 
selves as clients on an Internet-capable network with much 
the same ease that they do in systems like AppleTalk. 

This approach is necessary because Microsoft decided to 
adopt the IP when it became apparent that this standard 
would dominate the worldwide Infobahn. The standard is 
robust and flexible in part because it was designed by DoD 
(Department of Defense) researchers seeking to find a way 
to create a fault-tolerant network to link U.S. armed forces 
in the midst of battle. For this reason, the network can 
route packets between nodes even when the links are drop¬ 
ping in and out of service. 

This high-speed flexibility is only possible when ma¬ 
chines keep the same network addresses and stay in the 
same location. If you pick up your laptop and walk to an¬ 
other building with a different local network environment, 
the network administrator must reconfigure the network so 
that your packets can follow you. This may take only a 
few keystrokes, but even these finger taps can be prohib- 



Microsoft gives 
Windows NT 
greater capability 
to assign network 
addresses 


itive if hundreds of users are 
always renotifying the net¬ 
work administrator when 
they get up and move. 

Many low-end LANs have 
this flexibility as a side- 
effect of their simple design 
that links all computers with 
one shared pair of wires. This 
means that a packet sent from 
one machine to another will 
reach all machines in the network. If you move your ma¬ 
chine to a different connection, then it will still receive all 
the messages and pick out the ones intended for it. But 
this approach quickly breaks down as more users crowd the 
cable. Once a router is installed to break up the network, 
techniques like the DHCP and WINS become necessary. 

DHCP 

The first new layer in the system is the DHCP, which runs 
on a router or centralized machine. This DHCP server 
maintains a collection of addresses and assigns them to 
users. When a new machine signs on, DHCP gives it an 
available address if it has one. 

A DHCP server maintains order on the network by en¬ 
forcing a time limit on the addresses. When a computer 
requests an IP address, it doesn’t get to own that address; 
it only receives a “lease” with a set expiration date. When 
the lease is half over, the computer is responsible for rene¬ 
gotiating its lease with the DHCP server. In almost all 
cases, the lease will be renewed. The protocol is designed 
so that a laptop’s lease on an IP address will simply expire 
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Hie DHCP Message Format 

0 7 IS 


23 


31 


op 


htype 


hlen 


hops 


Transaction ID <xid) 


Seconds 


Flags 


Client IP address (ciaddr) 


Your IP address (yiaddr) 


Server IP address (siaddr) 


Gateway IP address (giaddr) 


Client hardware address (chaddr) 


Server name (sname) 


Boot-image name (file) 


Variable-length options 


The DHCP initialization data structure is designed with the same format as 
the popular BOOTP format. This lets it interoperate with old BOOT? systems. 


if that laptop isn’t around to ask for it 
again. Then it can be reassigned later. 

The lengths of the leases is automati¬ 
cally determined by the DHCP server us¬ 
ing parameters established by the network 
administrator. If a network supports plenty 
of laptop computers that are disconnected 
and reconnected frequently, then the ad¬ 
ministrator will choose a short lease that 
only lasts several hours. This ensures that 
unused IP addresses will be freed up as 
soon as possible. But if a network includes 
many stable desktop machines that rarely 
migrate, then the administrator will prob¬ 
ably allow leases that last several months. 

The administrator will also choose a 
lease length by examining the number of 
users and the number of available IP ad¬ 
dresses. If the network is crowded, then 
the administrator needs to choose a shorter 
expiration time to keep the few extra ad¬ 
dresses available. Less saturated subnets 
that might have 30 to 40 machines and 
254 available IP addresses can extend 
much longer leases. Ambitious adminis¬ 
trators might want to study queuing theory, 
which will give them a basic estimate of 
the right length of time lor the leases. 

Failure Mode 

Microsoft is also recommending that the 
minimum length of a lease be set to be 
twice the maximum amount of time that a 
DHCP server might be down. So if the 
network staff always takes the full week¬ 
end off, then you should choose a mini¬ 
mum lease length of four days. In the worst 
possible case, a server will crash at the be¬ 
ginning of the weekend just before a ma¬ 


chine starts to ask for a re¬ 
newal. If you've set the 
leases to be twice the max¬ 
imum expected downtime, 
then the machine will still 
have two days to go before 
the lease expires. 

If a DHCP server is still 
down after 87,5 percent of 
the length of a lease, a client 
goes into a “panic" mode 
and searches everywhere 
for a new IP address. If 
there is another DHCP serv¬ 
er available, then it will of¬ 
fer a new IP address and the 
computer will switch over. 
This can he disastrous if it 
happens while your ma¬ 
chine is expecting data at 
the old address. An FTP 
connection, for instance, 
would he broken. But it won't make a dif¬ 
ference if you're nut using the network at 
that moment, 

Microsoft suggests leaving two DHCP 
servers on a network so that one can solve 
problems if the other is down. The DHCP 
software was designed to live with any of 
the ambiguities caused by having two or 
more servers trying to supervise a network. 
For instance, the client gets to choose ad¬ 
dresses if several servers respond to a re¬ 
quest for an IP address. 

There are limita¬ 
tions to the soft¬ 
ware, At this time, 
there is no way for 
two DHCP servers 
to coordinate their 
use of a shared ad¬ 
dress space. That 
means if there are 
200 available IP 
addresses for a net¬ 
work governed by 
two DHCP servers, 
then the administrator must split them up 
between the two. If one machine fails, then 
the other will only be able to dispense 
leases for the IP addresses that It holds. 
The lack of coordinating mechanisms pre¬ 
vents it from completely assuming the du¬ 
ties of the other. Microsoft says it is de¬ 
veloping a future version of DHCP that 
will allow communication between the 
DHCP servers. 

Deep Structure 

The structure of the DHCP request is built 
to be “nearly identical" to the BOOTP for¬ 


mat used by companies like Sun Mi¬ 
crosystems to allow machines to start up 
from a remote disk. Keeping the same ba¬ 
sic format makes it easier for software au¬ 
thors to upgrade their software. BOOTP 
routers will correctly route DHCP ad¬ 
dresses with little modification. Several 
of the reserved bits were converted into 
flags and also several fields were used for 
different purposes. 

The flags were created out of 16 unused 
bytes in the BOOTP message format. One 
hit specifies whether a new computer is 
able to recei ve messages before the ad¬ 
dress is formally allocated. Some of the 
additional fields allow a machine to re¬ 
quest a particular IP address if it is avail¬ 
able. Another contains the address of any 
gateway that is relaying the packet into 
another subnet. 

The main difference is built into the 
intel ligenee of the servers. The BOOTP 
server needs to be programmed with the 
network address codes of all machines ask¬ 
ing for IP addresses. The DHCP server 
adapts itself to requests. 

Other Solutions 

The DHCP approach seems simple, but it 
is still an improvement over previous at¬ 
tempts. For instance, the MacTCP exten¬ 
sion to the Macintosh system can dynam¬ 
ically set its own IP address when the 
Macintosh starts up. But many network 
administrators have 
found that Mac- 
TCP’s approach of¬ 
ten yields problems 
in networks with 
several different 
types of machines, 

' The MacTCP 
software randomly 
chooses an IP ad¬ 
dress from a small 
predetermined set 
and then broadcasts 
a message asking if there is anyone out 
there with this address. This approach 
works fine if the network is only used by 
other MacTCP users who leave their ma¬ 
chines turned on to this random setting. 
Many users quickly discovered problems 
when their Macintoshes shared the network 
with workstations or other machines that 
thought they had a fixed address carved in 
stone. A freshly turned on Macintosh would 
often steal the address of one of these 
systems when it was off When both were 
on, they would start using the same address 
and get their data mixed. This problem 


This DHCP server 
maintains a collection 
of addresses and 
assigns them to users. 


190 BY F rE NOVEMBER 1994 




























The only Windows statistics ^jUlr 011 ’ * e , E 9 f HIP 

package you'll ever need. doe speaal offer 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest® SYSTAT for DOS 
is now joined by SYSTAT for Win¬ 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
die ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win¬ 
dows advanced memory manage¬ 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 
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with a comprehensive range of 
advanced staustical procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
applicadon. Just point and click. 
SYSTAT s QuickStat™ buttons give 
you simple, single-click shortcuts 
to common stadsdcal analyses. 

More statistics, from the basic 
to the most sophisticated 
A full range of univariate and 
muldvariate stadsdcs-from t tests 
to muludimensional scaling. With 
a few clicks you can turn most sta- 
dsdcs into graphs and perform: 

■ muldway crosstabs with log 
linear modeling 

■ nonparametric stausdcs 

■ principal components and 
factor analysis 

■ cluster analysis 

■ dme series 

■ nonlinear esdmadon 

■ correlation matrices 

■ means, effect, and dummy 
models 

■ post hoc tests 



SYSTAT offers the most 
advanced multivariate general lin¬ 
ear model available for Windows. 


The most graphics 
No other statistical or graphics 
package can produce all the scien¬ 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 

■ histograms 

■ single, multiple, stacked, and 
range bar graphs 

■ single and grouped box plots 

■ stem-and-leaf diagrams 

■ pie charts 

■ scatterplot matrices 

■ 3-D data and function plots 

■ contour plots 

■ control charts 

■ maps with geographic projections 

■ Chernoff faces 

■ complete color spectrum 

■ log and power scales 

■ confidence intervals and ellipses 

■ linear, quadratic, step, spline, 
polynomial, LOWESS, expo¬ 
nential, and log smoothing 



“SYSTAT (for Windows) - with 
its superb graphics , high-quality 
statistical algorithms , and 
reasonable price -is an excellent 
choice PC Magazine 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information and a 
demo disk, call: 


708-864-5670 

For Windows circle 296, 
For IBM/DOS circle 297. 



SYSTAT 


Australia: 61.3.602.5088, Belgium: 32.2.268.1775, Denmark: 45.64.406575, Finland: 358.0.692.3800, France: 33.76.418508, Germany: 49.55.4272075, 
Greece: 30.1.362.9041, Holland: 31.34.0266336, Italy: 39.587.213640, Japan: 81.33.5902311, Malaysia: 603.703.5568, Mexico: 52.5.563.0641, 

New Zealand: 64.7.8562675, Norway: 47.32.892.240, Poland: 48.12.360791, Spain: 34.3.4154904, Sweden: 46.8.317.740, 

Switzerland: 31.971.33.71, Taiwan: 886.2.704.2762, UK: 44.462.480.055 


C1994 SYSTAT* Inc. SYSTAT for DOS ratod highest in overall evaluation by Software Digest Ratings Report. Vol 8. No. 5. May, 1991 Software Digest is a registered trademark af N STL. Inc. 
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When a DHCP Server Goes Off-Line 



R&D 


Engineering 


200.192.100.1Q1 

Direct Unix 
printer 


DHCP/R AS 


server 


WENGRJMT2 
200.192.0.7 
Exp. January 4 , 1995 


Internet 


DHCP/WINS 

server 


ij 


\WRSDV_AS1 

200,192.1003 


Unix 

servers 


200.192.100.2 


200.192.100,1 200.192.0.1 


WINS 

server 


BOOTP 

router 


ENGR SOI 


200.192.0.11 


\\RSDV_WFW 
200.192.100.6 
Exp. July 24, 1994 


DHCP/WINS 

clients 


\VENGR_NT1 
200.192.0.129 
Exp June 30, 1994 


ENGR_AIX 

200.192.0.10 


\\ENGR c ,A52 

200.192.0.4 


In this hypothetical example, a DHCP server in the engineering department is off line. You power up the desktop labeled \\ENGR_NT1, and the BOOTP relay 
router relays a DHCPREQUEST message to the DHCP Server (\\RSDV_AS) at address 200,192.100-3 in the R&D department. Because the scope Of the R&D 


subnet is different, the \\RSDV_AS server gives It a new IP address at 200.192,0*129. 


occurred frequently in places where users 
turned off their machines at night. 

This weakness arises because the Mac- 
TCP is not relying on a central server. This 
may be an advantage if a company does 
not want to invest the extra money and re¬ 
sources* but it also causes its share of prob¬ 
lems. Imagine you wanted to fix one par¬ 
ticular address to one machine. If you 
wanted to do it with the decentralized 
MacTCP, you would need to go from ma¬ 
chine to machine to remove this address 
from its list of available choices. A cen¬ 
tralized DHCP server is the only stop nec¬ 
essary in a server-based system. 

WINS of Change 

The next layer of Microsoft's addition to 
its network environment, WINS* allows 
computers to look op other computers by 
name instead of Internet address. If a ma¬ 
chine moves* then it can still carry the 
same name with it if the WINS system 
tracks the move and changes the listing 


information. Naturally, this system must 
work closely with the DHCP server so that 
machines do not get lost as they roam from 
subnet to subnet. 

After a client receives an IP address 
from the DHCP server, it sends a copy of 
this address and its chosen name to the 
WINS server asking for a listing. If all 
goes well, the WINS server responds af¬ 
firmatively and sends along a time limit 
for the listing. The WINS listing must also 
be renewed like the DHCP lease* 

The process may fail if there is another 
machine that has already reserved the name 
and IP address binding. At this point, the 
WINS server challenges the first computer 
to reserve that name to prove that it is the 
rich tin l user of the name. If that first user re¬ 
sponds, then the server makes a simple 
choice to go with the first. There is no au¬ 
thentication or password system built into 
the current version of the system. Microsoft 
hopes to add a layer to do this in the future. 

A fair amount of fault tolerance and 


flexibility is also built into the WINS pro¬ 
tocol. If there are multiple WINS servers 
on a network, then they will coordinate 
iheir listings of names and swap new 
names. This broadcasts a name to the local 
WINS servers so someone can look up a 
distant name without sending packets 
throughout the Internet, It also provides 
some fault tolerance so that names to IP 
conversion will still he available even if 
one machine goes down. 

The network administrator can set the 
amount of ti me between these swaps ac¬ 
cording to the load on the network. If the 
two WINS servers are on different conti¬ 
nents joined by a low-speed, expensive link, 
then the coordination can be done once a 
day. If the servers are joined by an unsaiu- 
rated local network, then they can constantly 
keep each other informed about new users. 

Bringing You the World 

Unfortunately, WINS is still a local solu¬ 
tion to providing a name space. If someone 
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j magine how far you could expand your horizons if 
you could communicate in languages other than 
your own. Now you can with Power Translator®, the 
fastest and most cost-effective way to produce highly 
accurate draft translations of letters, faxes, contracts, 
brochures, and much more. 

Bilingual screens and manuals make Power Translator 
easy to learn and use. You can enter text interactively, 
import a text file, or scan in your entire text Power 
Translator also comes in a PROFESSIONAL version that 


Translate from English to or from any of these languages: 
Spanish French 

German Russian 

Chinese (English to Chinese only). 

Power Translator products are available for Windows, 
Macintosh, DOS, OS/2, and UNIX. 

Power Translator and Power Translator Professional are 



includes industry-specific dictionaries, such as Legal. 
Telecommunications, and Computer, that you can 
customize to meet your requirements. 

t « 


available from your local computer retail store. Or call: 

800 - 255-5660 



7M 

Globalink 



YOUR GLOBAL LANGUAGE LINK 

o 
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SECURITY 


One of the subtle problems in any network environment is security. Any new an- 
tarnation system has the potential to open up doors for mischief. DHCP's automatic 
registration process makes it easy for you to hook up a laptop and tell the network 
that it's you. But it also makes it simple for someone else to do the same thing. 


Network administrators will need to be aware 
of the potential for spoofing and users who 
might masquerade as others. Microsoft points 
out that this problem existed before. This is 
certainly correct, but the inflexibility of the 


configuration procedures built in to circum- 
vent this problem if it occurs. It is possible f 
for instance, to direct the DHCP server to al- 


from outside your company tries to call 
up and get the IP address of your computer, 
they won’t be able to do it. This is impor¬ 
tant to do if someone tries to finger, ftp, or 
use a talk program with your local ma¬ 
chine. 

For instance, right now someone can 
type tal k pcw@access.digex.com 
and the network routing software would 
decode this to get the net address of the 
machine a CC6S S . d i gex , com before 
trying to initiate a talk command. This is 
because access.digex.com is pub¬ 
lished in the Internet's name tables. It's 
like getting the phone number of the person 
you’re trying to reach, not the phone num¬ 
ber of the receptionist. 

But if I started running WINS and I reg¬ 
istered my local name “epinonymous” with 
the WINS server, my IP address would 
not be available to anyone from the rest 
of the world. They would still need to send 
me mail through the gateway. 

This is largely the fault of the Internet 
for using static tables w ith Fixed addresses. 
If you want to publish a name and IP ad¬ 
dress to the world, then you need to ask 
DHCP to always give you a fixed address. 
Microsoft anticipated this problem and 


ways give a certain IP address to a certain 
computer, although this defeats the purpose of 
the dynamic DHCP system. 

Many network administrators will probably 
choose to ignore the problem of malicious 
users and choose the flexibility of a fully 
functional DHCP. The trade-off will cer¬ 
tainly be worth it for many. DHCP 
doesn't introduce the problem of mas¬ 
querading users, it just makes rt slight¬ 
ly easier. The most secure environments 
solve the problem by using crypto¬ 
graphically secure protocols for estab¬ 
lishing identity. It is clear that the world is 
reaching a point where an infrastructure is 
needed for authentication that would allow 
people to identify themselves properly on the 
network. 


added this feature even though widespread 
use of it would largely destroy the dynamic 
nature of DHCP. 

Microsoft is actively pursuing getting 
the wider Internet to accept dynamic nam¬ 
ing tables. In the future, it hopes that others 
will adopt a dynamic 
standard that will 
work with DHCP, 

The company is ap¬ 
proaching the IETF 
(Internet Engineering 
Task Force) at this 
time, and it hopes to 
move toward a dy¬ 
namically bound 
DNS (Domain Name 
Service) standard in 
the future. 

As this proposal 
advances, you will 
probably see an expansion or the capabil¬ 
ities of WINS. At this time, it accepts Net¬ 
BIOS names and addresses. The architec¬ 
ture is not limited to this complicated 
structure, and the IETF plans to expand 
the name space to include Internet names 
as well as any other naming conventions 
that emerge in the future. 


For Big Networks 

The DHCP/WINS combination is an ex¬ 
cellent way to solve the irritating prob¬ 
lem of introducing users to a network. The 
current systems that handle wide-array 
systems like TCP/IP require too much 
work by an administrator. The smaller 
network protocols like NetBEUI, IPX, or 
AppleTalk will not easily scale to large 
networks. Microsoft built this system to 
handle 250,000 people moving their lap¬ 
tops around from office to office without 
dealing with the local network adminis¬ 
trator. 

Smaller network users will probably not 
feel the need to adopt such a protocol. The 
low-cud systems already offer all this flex¬ 
ibility as a side-effect. This may change 
with time, though, because the worldwide 
expansion of the Internet is rapidly making 
purely local networks an anachronism. 
Everyone will waul to plug into this net¬ 
work and gel their own IP addresses, even 
when there are only a few machines on 
the local network. 

Microsoft’s push to make the IP part of 
the foundation tor Windows NT ensures 
that the Internet connectivity may be an 
attractive side-effect. Sure, in a small office 
you've got only a few users and the net¬ 
work administration chores are so small 
that you don’t need the flexibility of 
DHCP. But, if it provides an easy way to 
create a gateway to the Internet, then the 
operating system may be more desirable. 

The adoption of this system may give 
Microsoft a better competitive position 
against workstation manufacturers like 
Sun and Hewlett- 
Pack aid. The operat¬ 
ing systems on these 
machines were built 
around TCP/IP long 
ago and the applica¬ 
tions running on the 
system embraced the 
standard from the be¬ 
ginning. If Microsoft 
wants to push NT 
into the traditional 
domain of worksta¬ 
tions, then it needs to 
talk the local lan¬ 
guage. It’s made the commitment to this 
and now DHCP and WINS will give it a 
more flexible environment. ■ 


Peter Wayner is a BYIE consulting editor based 
in Baltimore, Maryland . You can reach him on 
the Internet at pcw@access.digex.com or on 
BIX as "p wayner. ** 


old IP routers hobbled some of the efforts 
of spoofers. An administrator had to 
type in the MAC-code from the net¬ 
work interface card on the ma¬ 
chine into the IP address database 
before the spoof would be complete. 

The automatic registration process 
makes it easier for someone to com¬ 
pletely assume the network identity of another. 

DHCP has enough of the old “inflexible” IP 



Unfortunately, 
WINS is still a local 
solution to 
providing a name 
space. 
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Sceptre 15” CC-615GL 
Award -Winning Professional Ultra 
VGA Color Monitor 


If you are looking into 
buying a proven business 
computer monitor look 
no further, 

*BYTE magazine found 
the Sceptre 15-inch color 
monitor to be the “best 
overall" in performance 
and quality. Better than 
NEC, IBM, Mitsubishi, 
and Zenith in screen 
quality, cost, power con¬ 
servation and distortion 
tests. 


BYTE 


BEST 
OVERALL 
BUSINESS 
MONITOR' 


PC Digest rated Sceptre's 
CC-615GL #1 after com- 
bining scores for quality, 


PC Diciest 

ratings Report 


usability, power consump¬ 
tion and features. 

The experts have already 
compared for you. So, [f 
you look at the facts we 
are confident that you will 
be looking into a Sceptre 
high resolution color 
monitor. 

Sceptre manufactures a 
complete line of business 
monitors. For more 
information please call 
1-800-788-2878. 

Sceptre 17 " CC-6J7GL 


Sceptre 14” CE-6JN 






































Fast? Economic? 
Compact? 

Drive Olivetti 
Ink-Jet Printers. 



Olivetti JP 450. The top performer. 



Olivetti, one of the world's largest, most 
experienced manufacturers of bubble ink-jet 
printers, presents its 
stars products: 
the JP 50, JP 360 
and JP 450, Three 
enhanced PC 13 

Transform the 
JP J60 or the JP 450 
into a colour printer 
with the Color Kit. 

printers which come with 30 
resident fonts in 29 symbol sets plus 25 
Bitstream TrueType fonts for Windows* 
For notebook users who need maximum 
portability, the compact JP 50 is an ideal 


companiomThc economic JP 360 and 
rapid TP 450 both have the exclusive 
Ink-Jet Refilling System, which lets 
you replace the ink cartridge rather 
than the entire printing head, cleverly 
cutting cost-per-page by a massive 
40% compared to traditional 
monochrome ink-jet printers. 

MfflK portable printer. 

Minimum size, maximum 

capability. Just 1100 g and 

10 common batteries : the JP 50 
is unique in ensuring printing 
autonomy this way too. 


only 3(X) x 130 x 60 mm. Choose an optional 
BO'page Ni-Cd or 140-page Ni-MH 
battery pack to complement this, the 

Included in the price, 25 Bitstream 
TrueType fonts. It’s another advantage 
of Olivetti Bubble Ink-Jet printers. 

only printer in the world that also 
I operates with common batteries. 

Add the convenience of a car adaptor, 
universal power supply, and fast charger. 
The JP 50 delivers 300 dpi, 100 cps in LQ 
and Economy modes, 1.7 ppm throughput 
and integrated sheet feeder-the quality and 
functionality of a desktop ink-jet printer 
in less space than a sheet of A4 paper. Plus it 
comes in a choice of different colours that 













Olivetti JP 360, The most economical mute to colour. 



]P 50, The truly portable printer. 


you can match up to your notebook PC, 


JP 360, the most economical mule 
to colour. 

If you're looking for price/performance 
excellence, then the JP 360 is the printer for 
you, with the Ink-Jet Refilling System 
costing around 40% less per page than other 
ink-jets. Giving you a big advantage if you 
work in a small office or from * 

home, with this versatile 
machine you also get a 
70-pages integrated sheet 

Tfie Ink-Jet Refilling System; 

an Olivetti exclusive patent. 



feeder, a 3 ppm throughput, two print speeds 
(120 cps in LQ mode, 180 cps in Draft), 
Last, but not least, by buying the optional 
Color Kit you can turn the JP 360 into a 
colour printer in a few seconds. 

JP 450 : everything you could ask for 
in a printer. 

Using the optional Color Kit, you can swap 
the monochrome printing head with a 
trichrome one to produce colour printouts 
of dazzling quality. And at twice the speed 
of the other printers on the market, thanks 
to its bidirectional printing. But don't let this 
option blind you to the JP 450's brilliant 


performance in black and white: 
three printing modes, ultra-flexible paper 
handling f up to 3 individual paper feed 


Technical Features 


JP 50 

JP340 

JP 450 

Max resolution (dpi) 

300 

300 

600x300 

Max speed {cps} 

100 

ISO 

400 

cps in LQ mode 

100 

110 

160 

ASF capacity 

IS 

70 

ISO 

True type scalable fonts 

is 

15 

as 

Resident fonts 

30 

30 

30 

Page per min. (max) 

L7 

3 

5 

Expansion slot 

- 

1 

1 

Colour preset 

- 

✓ 



options, taking a variety of different 
paper sizes and weights) and the 5 ppm 
throughput that makes it the top 
performer in its class. 

Olivetti 
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INFORMATION FOUNDATION'S 




UNLEASH THE POWER OF THE PENTIUM™! 


BASE SYSTEM INCLUDES 

• Pentium 90 Mhz 

• 16MB RAM 

• PCI SCSI Controller 

• 1 Gig SCSI Disk 

• Quad Spin CD-ROM 

• High Speed Ethernet Card 

• PCI 2MB Video (1280 x 1024) 
•17" .28 dpi Color Monitor 

• UnixWare Personal Edition 

• Software Development Kit 

• High Performance X Server 

FROM $4995 

(Call for configuration options) 


UNIXWARE FROM INFORMATION FOUNDATION: 


Information Foundation is the #1 supplier of UnixWare 
in the country. Check our prices to see why! 

■ UnixWare Personal Edition $166 

■ UnixWare Application Server $974 

■ UnixWare Software Development Kit $89 


Also available: OracleWare 1M (Oracle 7 and UnixWare 
Application Server in an optimized bundle). 

■ OradeWare 5-User $4,995 

■ OradeWare 10-User $8,260 

■ OradeWare 25-User $18,615 





OradeWare 



1-800-GET-UNIX 



Information 

Foundation 


X 

2 

3 


* PRODUCTS 

* TRAINING 

* DEVELOPMENT SERVICES 


1200 17th Street, Suite 1900 
Denver, Colorado 80202 
Phone: 303/572-6486 
Facsimile: 303/572-6484 
E-mail: sales@if.com 


I 1 !' is a ffipsiwfd tradfliwJi oj !n}omatm FotiJidofran. LWDC is a intern! u/X/Qperi Qjmpim } 1 Limit*! LfatsWaw u a nadniuidt of Newell! , Ail r^'iteyed jrafauHcs m\d trabniaifc an [he proper ry oj then nespeenue outlets , 
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Beyond 

Windows 


SPECIAL 


K E P O R X 



KEITH PLEAS 


Distributed OLE 
promises cross¬ 
platform remote 
capabilities for 
linking component 
software 


Com¬ 
ponent objects 
are exposed through 
interfaces, each of which is a 
group of closely related mem¬ 
ber functions. A component 
object can have any number 
of interfaces, each providing 
a well-defined service. All in¬ 
terface names begin with an /. 

IDropSource and IDrop- 
Target, for instance, handle 
a drag-and-drop function in OLE documents, I Di spatch 
controls OLE automation, and IOleControl and I Ole 
Control Si te are responsible for the recently defined OLE 
controls. OLE handles communications between the in¬ 
terfaces. 

The essential component object interface is IUnknown; 
all objects must support it and its three base member func¬ 
tions: Query In ter face, which is used to obtain pointers to 
interfaces, and Add Ref and Rel ease, which are used for 
reference counting over an object’s lifetime. All other 
COM interfaces are derived from IUnknown. They are not 
inherited, which has myriad religious object-oriented con¬ 
notations, because interfaces are independent of imple¬ 
mentation. Their purpose is to enable interface pointers 
that shield the component object. These pointers are 128- 
bit integers that are virtually guaranteed to be globally 
unique, even in networks with millions of objects. 

The separation of interface and implementation lets you 
replace or modify the code for a particular implementation 


F or Microsoft, OLE is the founda¬ 
tion not only of component soft¬ 
ware but also of future releases of 
Windows itself. OLE serves as a program¬ 
ming model for and provides access to key 
Windows services, such as memory man¬ 
agement, structured storage, and data trans¬ 
fer. In the future, new services—including 
visual controls, multimedia services, data- 
access services, name services, and dis¬ 
tributed security—will be available only 
through OLE. As object-based capabil¬ 
ities become more prevalent, the dis¬ 
tinction between applications and the 
system will start to disappear. Ulti¬ 
mately, the operating system itself will 
become a collection of replaceable components. OLE is 
the “glue” that will bind these objects together. 

By mid-1995, a more capable version of OLE, called 
Distributed OLE, will appear on the scene. Today, OLE ob¬ 
jects may run in the same process as in-process servers 
and OLE Controls or in another process, such as a separate 
executable file like Microsoft Excel. Under Distributed 
OLE, objects will be able to run on another machine via a 
newly defined flavor of RPC (remote procedure call). For 
in-process servers, this will mean greater efficiency, tighter 
control, and fewer concurrency problems. For executable 
files. Distributed OLE will bring improvements in pro¬ 
cess security while permitting objects to use existing code. 
Over a network, the whole programming model will 
change, and things such as shared specialized object servers 
will become possible. Such servers will have the ability to 
store graphic images that require literally hundreds of 
megabytes of memory to render, objects that require par¬ 
ticular hardware (e.g., digital signal processors, or DSPs), 
or databases that require specialized connectivity. (See the 
text box “Cairo Takes OLE to New Levels.”) 


OLE Technology 

Underlying OLE is COM (Component Object Model), the 
language that OLE speaks. It doesn’t impose any restrictions 
on applications or say anything about how they’re designed 
(see “Componentware,” May BYTE). Rather, COM facil¬ 
itates interoperability between OLE components, including 
(in the future) those running on remote machines. OLE it¬ 
self embodies the object services—such as visual editing, 
structured storage, and object conversion—that the system 
provides to facilitate COM interactions. 
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Beyond 

Windows 


Cairo Takes OLE to New Levels 


T he next version of Windows NT, 
code-named Cairo and targeted 
for release sometime in 1995, will be 
built around the concepts of objects 
and component software. It will have 
a native OFS (Object File System) and 
distributed system support. 

In addition to incorporating the Chi¬ 
cago user interface, the Cairo shell will 
include integrated OLE Controls con¬ 
tained within OLE Forms. The entire 
system will be built from component 
objects (e.g.. Desktop, Explorer, Tray, 
Folder, User, Scraps, Property pages, 
and Toolbar). New system services will 


without making any changes in the objects 
and systems that call into it. You can also 
add new interfaces without breaking ex¬ 
isting applications, which is what compo¬ 
nent software is all about. Clients see only 
interfaces; what exists behind the inter¬ 
faces is opaque, even though the internal 
representations may be handled as if they 
were true objects. Put another way, what 
you think of as a Worksheet object in 
Microsoft Excel does not, in fact, exist. 
Rather, it’s a useful abstraction. Excel sup¬ 
ports a set of interfaces to something that 
it calls a Worksheet. How Excel manages 
that Worksheet is something only those 
inside Microsoft will ever know. 

Monikers and Binding 

So, the minimum COM object is very 
lightweight. This is fortunate, because 
COM objects are used for virtually every¬ 
thing in OLE. A perfect example of this 
is the OLE naming object called a moniker, 
which implements the IMoni ker interlace. 
Monikers are used for the names of link 
objects that the system recognizes. They 
are more efficient at representing data than, 
for instance, filenames, although, for con¬ 
venience, monikers can use the GetDis 
pi ayName member function of IMoni ker 
to generate a text-display name readable by 
humans. Human-readable names are stored 
locally to prevent problems with name col¬ 
lisions over a network. 

The basic purpose of a moniker is to 
bind an object to a discrete piece of data. 
What’s returned is an interface pointer to 
the linked object. When it’s asked to ren¬ 
der itself, the object can go through that 


appear as system component objects. 
Cairo will also support custom objects 
that enhance the operating system. 

Cairo will extend OLE structured 
storage to the computer’s native file 
system, implementing a complete OFS 
with support for link tracking, space 
management, and content and property 
indexing. Standardized stream names 
and formats will let you view data in¬ 
side files. Distributed systems support 
in Cairo includes link tracking across 
networks, network directory services, 
distributed files systems, and support 
for distributed events. 


interface pointer to ask for an updated pre¬ 
sentation. A moniker, and thus its pointer, 
can be stored persistently; the object is ac¬ 
tivated and bound only when it’s required. 
When activated, a moniker uses the ROT 
(Running Object Table), described later, 
to locate existing instances of the object. 
Indirectly, through the Service Control 
Manager, monikers may also use registry 
information to instantiate objects if they 
are not present in the system. 

Distributed OLE offers three main types 
of monikers: file monikers, item monikers, 
and composite monikers. A file moniker 
can identify any object that is stored as an 
individual file and act as a wrapper for the 
path name that the native file system as¬ 
signs to the file. For example, C:\DATAV 
BUDGET.XLS might be the file moniker 
for an Excel workbook object stored as a 
file on disk. Calling the BindToObject 
member function for this moniker would 
launch Excel (if it weren’t already run¬ 
ning), load this workbook, and return a 
pointer to it. Binding can have a significant 
impact on your system. 

Item monikers identify an object con¬ 
tained within another object. The exact 
format varies by application and the cor¬ 
responding nature of the application’s data, 
but an Excel example might be Sheet 1! A1: 
D20. A composite moniker is composed 
of two or more monikers, concatenated. 
For example, a composite moniker could 
be constructed from the above file and 
item monikers. You can see the human- 
readable version of a composite moniker 
such as this when you create a linked item 
(e.g.. Copy... Paste Link); the moniker is 


embedded into the linked item. A com¬ 
posite moniker is bound in right-to-left 
order, which avoids unnecessarily acti¬ 
vating objects if a pointer to an intermedi¬ 
ate-level object already exists. In contrast, 
activation—the act of running an object 
to perform an operation—generally oc¬ 
curs in left-to-right order. 

To bind a moniker, the link source must 
be running. To handle this efficiently, OLE 
maintains yet another COM object, the 
ROT that implements the IRunningOb 
jectTable interface. If an object doesn’t 
register itself in the ROT when it starts 
running, extra copies of the object might be 
loaded if other objects try to bind to it. 
This would lead to consistency problems 
and, ultimately, to the loss of data. The 
ROT is local to a desktop and maintains a 
list of all objects running on that machine. 
In a Distributed OLE environment, which 
lets you bind objects on remote machines, 
the ROT becomes more of an abstraction. 

Common Object Model 

Microsoft and DEC have defined a speci¬ 
fication, called the Common Object Model, 
for making the two company’s object sys¬ 
tems interoperate (to avoid confusion with 
Component Object Model, whose acronym 
is also COM, I will spell out references to 
Common Object Model). In defining the 
specification, Microsoft contributes a sub¬ 
set of its OLE technology, and DEC sup¬ 
plies its ObjectBrokcr product for imple¬ 
menting UDT (uniform data transfer) by 
using minor extensions to the OSF-spon- 
sored (Open Software Foundation) DCE 
(Distributed Computing Environment) 
RPC system. UDT uses the IDataObject 
interface, which encapsulates the various 
methods for exchanging data between ap¬ 
plications. Current methods include using 
the Clipboard, drag and drop, and OLE 
Automation. This particular RPC imple¬ 
mentation is called ORPC (Component 
Object RPC). 

Prior to the creation of the Microsoft/ 
DEC specification, Microsoft developed 
an equivalent RPC version for doing net¬ 
worked RPC (but not networked OLE 
RPC) under Windows NT. This imple¬ 
mentation was called Microsoft RPC, and 
this name still appears in the Win32 SDK 
(Software Development Kit) and in Mi¬ 
crosoft presentations at developer confer¬ 
ences. 

Obviously, to take advantage of sup¬ 
port for distributed OLE, a remote ma¬ 
chine must support OLE. That support is 
already available in PCs running the 16- or 
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r ou decide. One hour, four 
hours, eight hours; whatever 
your emergency backup time 
requirements are.., UPSONIC 
System Series is the answer. 

As a world leader with over 
2 million units installed, 

UPSONIC now announces the 
next generation “SYSTEM SERIES” UPS, built to 
ISO-9001 manufacturing standards. 


COMPARE 

UPSGNiC 

UPSONIC 

SYSTEM 

BEST 

FORTRESS 

APC 

MATRIX 

TECHNOLOGY 

DOUBLE 
CONVERSION 
ON LINE 

SINGLE 

CONVERSION 

SINGLE 

CONVERSION 

warranty* 

STANDARD 
ON SITE 

OPTIONAL 

ON SITE 

OPTIONAL 

ON SITE 

SOFTWARE 

INTERFACE 

PORTS 

^STANDARD 

1-STANDARD 

1 “STANDARD 


For a 
detailed 
explanation of 
why you should demand Double 
Conversion vs. Single Conversion 


UPS technology, Call UPSONIC TODAY. 


Most single conversion UPS systems only filter the 
power. UPSONIC SYSTEM SERIES converts and 
regenerates the utility to constantly deliver the 
Ultimate Computer Grade Power. 


UK 


Extend your Run Time Indefinitely. 
Hour, after hour, after hour,,. 


UPSONIC's A-Seri« 
Family of UPS Systems 



NelVta 



(44)-l<>793'875'787 

When Quality and Reliability Count. 
You can Count on UPSONIC. 

Time After Time 

UPSONIC 


Australia 61 '3-764-0074 * China @6-20-221 -6573 * Hong Kong 852-413-3855 * South Africa 27-11 -474-2587/8/9 
Taiwan 886-2-501 -5 516 * United Kingdom 44-1-793-875-78 1 * Germany 49-2234-79911 * United States - North & South America 714-448-9500 


Developer leslcd only, NutoII no warranty wHh respect to ihra product. AM brand or product ihuk are trademarks w regiEterad trademarks al Iheir raapactwe bolder. Competitive inrarmailan based on available product Informalian August 1£*M. 
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This diagram gives an overview of the system architecture of the RPC portion 
of Distributed OLE. Mote that CLIENT.EXE talks only to the proxy; it is unaware 
that the server functions are being handled remotely by another machine. All 
components other than the client and server executables are based on OSFs 
DOE RPC. 


32-bit version of Windows and on the 
Macintosh (680x0 and Power Mac), and 
Microsoft is licensing its OLE source code 
to Unix vendors. When OLE support be¬ 
comes available on Unix systems, the Mi¬ 
crosoft/D EC Common Object Model will 
provide a means of fostering enterprise- 
wide cooperation—across networks and 
across platforms—between OLE applica- 
lions and objects. Existing local-based 
OLE applications should get this capabil¬ 
ity without additional programming, be- 
cause all objects appear local. 

The system-level code that implements 
the Common Object Model functions is 
called the Common Object Model Library. 
It handles the creation of Common Object 
Model applications and the specialized ob¬ 
jects required for distributed object sup¬ 
port. The Common Object Model Library 
also encapsulates the channels over which 
the network RPC takes place. The sysiem- 
level code that handles the actual trans¬ 
mission is the RPC run-time library, which 
runs in both the client and server processes 
(see the figure ’‘Architecture for RPC Un¬ 
der Distributed OLE”). 

Each machine has an SCM (Service 
Control Manager). The SCM is an RPC 
server that acts as the central point for ob¬ 
ject activation. It ensures that a server is 
started in response lo a client request. To do 
this, it must maintain the ROT and a local 
cache of system-registry class information 


for use by ihe Com¬ 
mon Object Model 
Library, 

The SCM controls 
the type of an object 
server: in-process, 
cross-process (local X 
and distributed cross- 
process. If the re¬ 
quested server is an 
in-process DLL, the 
SCM passes the re¬ 
quest to the Common 
Object Model Library 
for loading. When a 
local (on the same 
machine) cross-pro¬ 
cess request arises, 
the SCM passes the 
request to the server 
if if s already running 
or creates the server 
process if it isn't. For 
a remote cross-pro¬ 
cess request, the 
SCM forwards the re¬ 
quest to the SCM on 
the server (see the figure tl SCM and Dis¬ 
tributed OLE”), 

Marshaling 

Before you can make an RPC, you need 
one more fundamental piece of OLE tech¬ 
nology: marshaling, a method for packag¬ 
ing the function calls and parameters, pass¬ 
ing them across the process boundary, and 
unpackaging them at the other end. Mar¬ 
shaling takes care of details like how each 
of the possible parameter types is passed. 
Marshaling also converts data into a binary 
stream format and packages it for RPC 
transmission, using Network Data Repre¬ 
sentation to make differences such as byte 
ordering and character sets compatible. 

Two types of marshaling for interface 
pointers exist: standard and custom. A 
server object has to support one or the 
other but may not support both. Standard 
marshaling support is provided for all the 
standard COM interfaces; the support 
proxies and stubs are loaded from GLE- 
PRX32,DLL. and the server does not im¬ 
plement die I Marshal interface. Custom 
marshaling handles a particular set of cir¬ 
cumstances. Monikers, for example, re¬ 
quire marshaling by value, so a copy of 
the server object is created in the client 
process and changes made to it are not re¬ 
flected in the server. Custom marshaling is 
also required when memory is shared— 
when the name of the memory segment is 


202 BYTE NOVEMBER 1994 


passed to the client. Compound files are 
marshaled in this way. Custom marshal¬ 
ing requires implementing custom prox¬ 
ies and stubs for the server object (see the 
figure “Distributed OLE Architecture”). 

Proxy and Stub 

Crossing a process boundary or machine 
boundary for distributed-object RPCs in¬ 
volves a process called interface re mol¬ 
ing. To permit you to cross boundaries 
transparently, proxy and stub objects trans¬ 
late local procedure calls into remote pro¬ 
cedure calls. 

The proxy runs in the client process, be¬ 
tween the client and the server object. It 
supports identical interfaces, called inter¬ 
face proxies—one proxy per interface— 
as tlie server object, though their imple¬ 
mentation differs. As its name suggests, a 
proxy’s function is to marshal (package) 
the interface parameters for its server in¬ 
terfaces and pass that package via an RPC 
(using the RPC run-time libraries) across 
the network to the server object. There, 
the package is un marshaled. 

These steps are transparent to the client. 
The stub, the counterpart of the proxy on 
the server, unmarshals the server interface 
calls. It runs in the server process and is 
similar to the proxy in that it provides an 
encapsulation of the server’s interfaces (as 
with a proxy, each interface is allocated 
one stub). continued 


SCM and Distributed OLE 

Client machine Server machine 



The SCM plays an important role in the Distributed 
Object RPC architecture. Note that each machine 
has an SCM, which manages that machine's ROT 
(Running Object Table) and a local cache of sys¬ 
tem-registry class information for use by the Com¬ 
mon Object Model Library. 
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INTRODUCING SHAREVISION. ™ 

For just the price of a phone call, you can 
have a high-quality video conference right 
at your desktop. A video con¬ 
ference where you share 
Windows"* applications with 
your colleagues, and brainstorm 
together in dynamic interactive 
Whiteboards in real time, any¬ 
where there's a phone line. 

Its so easy and available, you'll 
want to use it all the time. 



Red/ time application shomg 
and interactive Whiteboards 
Hfeh-quafty cafor image capture. 
Video frame rate of up to 
J5 fbrri&l$£CQnd and up la 
160x120 pixel's 
indudes fax modem a; up to 
28,800 bps 


Creative Labs* Share Vision™ PC3000 
operates over a single, standard telephone 
line—not expensive, hard‘to-access ISDN 
lines. And it provides real time 
color video of both parties, 
saving you rime and money with 
quick, effective communication 
of complex information. It in¬ 
cludes a high-speed fax modem, 
so you can also enjoy fast and 
easy file transfer, automatic fax, 
send and retrieval, and con¬ 


venient access to your favorite networks, 
services and remote e-mail. 

ShareVision PC3000 is your affordable 
desktop video-conferencing system. And 
since you ve already got a phone line, there 
are no hang-ups. For more information or 
a Creative Labs dealer near you, please call 

1-800-998-5227, ext, 104, 

CREATIVE - 

CREATIVE LABS, * IV C . 


WAKE UP THE REST OF YOUR BRAIN.™ 


© 1994 Creative Trchndngj' Ltd. ShnirVision, ShareVision Tedtnelogy. Shott-VwKKI PCA000 and ch* ShareVisiois fogo are trademarks of Shan Vision TetSndogp Trm. The Creadvt logo k a registered crademaEk of Creative Tecfrno I Ltd. 
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Distributed OLE Architecture 

Machine 1 


Machine 2 


OLE object Bag 

RPC 

system 

proxy 






I RPC 

OLE object 1 

stub 

system j 


Object 


server 


This diagram shows where OLE integrates with Distributed Object RPC. OLE is isolated from network operations. 


MIDL 

Because C data types may be different 
sizes on different systems, a special-pur¬ 
pose C-like language and compiler are 
required to generate the data types and 
declare statements used in an RPC. The 
DCE calls this the IDL (Interface Defin¬ 
ition Language), and Microsoft's partic¬ 
ular implementation is called, not sur¬ 
prisingly, MIDL. 

Microsoft-specific changes to standard 


IDL support custom Common Object 
Model interfaces to handle object refer¬ 
ences, string bindings, reference counting, 
path resolution, new object creation, and 
object activation. The MIDL compiler cre¬ 
ates code for talking to the RPC run-time 
library for each interface definition: proxy/ 
stub code, header files, and an interface 
identifier file. The proxy/stub DLLs, which 
must be installed in the system registry, 
are built from these files. 


Distributed Security 

The security of objects and the data they 
encapsulate is a matter of concern in any 
object system. In distributed systems, se¬ 
curity is more important than it is for local 
systems, where it is often taken for granted. 
OLE offers relatively limited security; when 
multiple clients are accessing one server, 
a separate instance is run for each client. 
So, each client/server connection, and thus 
the data being transmitted, is isolated from 
that of other client/server connections. 

Distributed OLE will provide improved 
security through the connection ORPC of¬ 
fers to DCE. These services are accessed 
by applications through the Common 
Object Model Library, which checks flags 
in the system registry to control where a 
server can be run. Object servers may run 
where the client is running, where the data 
is stored, or elsewhere on the network. 

In distributed object systems built on 
DCE (e.g., ORPC), authenticated RPC and 
DCE Security Services provide security. 
Under authenticated RPC, DCE automati¬ 
cally contacts the Security Server to obtain 


YourChoice of Keyboard Monitor Switches 


Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter 



Manually controlled unit 


Simple pushbutton operation for quick selection 
Four, eight, or twelve ports per unit 
Daisy-chaining connects unlimited number of CPUs 
Compatible with EGA, VGA, Macintosh, Sun, and others 
Optional keyboard booting for 286,386, and 486 
Optional RS232 or PS/2 mouse interface 
PCB construction for high reliability and low crosstalk 
Rack mount, matrix, and customized units available 


■ Switch by keystroke, from front panel, or RS232port 

■ Two or four ports per unit 

■ Cascade units to support up to 255 CPUs 

■ Supports monochrome, EGA, and VGA 

■ Includes keyboard booting for 286,386, and 486 

■ Includes RS232 and PS/2 mouse interface 

■ LEDs display selected CPU and CPU power-on 

■ Scan function switches among CPUs automatically 




Keyboard controlled unit 


Call toll-free now 
for your copy of our 
Switching and Sharing 
Solutions catalog. 

Other Rose products: Print servers, pnnler sharing units, 
print buffers, keyboard monitor extenders, video splitters. 
All Rose products are US-made and have a 1-year warranty. 


Make the Rose Connection 



10850 Wilcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 • Fax (713)933-0044 1 - 800 - 333-9343 
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“Companies that are looking for more 


‘bang for their buck’ in CASE and 

v I 

application-development productivity 


tools, will find Popkin Software and 


X.' '->v 

. 
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Systems System Architect version 3.0 


options... System Architect is rapidly 


becoming my product of choice; I seem 


to be recommending it quite often.” 


— Database Programming & Design Magazine 


July 1994 


As you go forward in the client/server 
world, things get a little more complicated. 
The application development tools that 
you once used for simpler tasks won’t cut 
it here. If this sounds familiar, now’s the 
time to try System Architect™. It’s die 
price/performance leader in its field and it 
supports the major structured and object- 
oriented methodologies. 

All The Tools You Need. 

Without a large invest¬ 
ment of your time or 
money, SA lets you 
design applications that 
will perform in even the 
most complex client/ 
server environments. 

Say you want to 


Course 

Oct 

Nov 

Dec; 

SA 

Fundamentals 

n.y.c 

Toronto 

n.y.c. 

Analysis Using 
SA ' 

Toronto 



Data Modeling 
Using SA 


Toronto 



arc over, thanks to the new SA Trigger Editor. 

If developing company-critical client/ 
server applications is the objec- g— QQ|)p 
tive, SA/PowerBuilder Link is cd partner 
the way to go. TTie link ties the 
most powerful repository-based 
modeling tool to the leading 
client/server 4GL tool. 

Quick And Easy. 

To us, the thought of a long and arduous 
learning curve is unaccept¬ 
able. System Architect is so 
uncomplicated, users can 
quickly begin creating 
comprehensive and accurate 
client/server applications. 
If you’re still in doubt, it 


change to a new system, but you don’t 
want to incur the costs of starting from 
scratch. SA Reverse Data Engineer can 
recover SQL database applications from 
most RDBMS’ in minutes. And its ODBC 
support lets you reverse engineer an even 
broader range of DBMS’ and RDBMS’. 

If you want to translate IDEF1X, 
entity relationship or object-oriented dia¬ 
grams or physical models into schema 
definitions, SA Schema Generator will do 
it for 16 different RDBMS’, including 
SQL and non-SQL based systems. 

If you’re having difficulty maintaining 
the integrity of your database, your troubles 


SA Seminar Training schedule. Call today to register. ma y reassuring tO know 

that there are now 40,000 System Architect 
users worldwide. 


Try It Free For 30 Days. 

To Qualify For An Evaluation Copy 
Of System Architect, 

Call 800-732-5227, ext. 186 
or Fax 212-571-3436. 


SYSTEM 

ARCHITECT. 


Popkin Software & Systems, Inc. 

1 1 Park Place, New York, NY 10007 

Real Tools For The Real World. 


England 44-926-450858 * Benelux 31-3406-65530 * Germany 49-6151-82077 * Italy 39-49-8700366 * Switzerland 41-61-6922666 * Korea 212-757-5001 
Denmark 45-45-823200 * Australia 61-02-346499 * Sweden 46-8-626-8100 * Spain 34-3-415-7800 * Chile 56-2-695-3330 


© 1994 Popkin Software & Systems, Inc. The System Architect logo is a trademark of Popkin Software & Systems, Inc. Circle 290 

All other brand and product names arc trademarks or registered trademarks of their respective holders. on Inquiry Card. 


M IPH V*' 1 ' 


A Practically Perfect Way To Stay Above The Crowd 

System Architect. The Fast, Affordable Route 
To Client/S erver Development. 




































Beyond 
W indows 


SPECIAL 


REPORT 


authentication for the client in the form of 
a Privilege Attribute Certificate, which con¬ 
tains identity and group membership in¬ 
formation. The protocol for authentication 
is based on the industry standard Kerberos 
5 authentication system developed at MIT. 

Open Tools 

To alleviate concerns about OLE being 
too proprietary, Microsoft has made it part 


of WOSA (Windows Open Services 
Architecture), whose stated goal is pro¬ 
viding “an open environment for the de¬ 
velopment and use of Windows-based ap¬ 
plications.” WOSA components include 
common application services (Open Data¬ 
base Connectivity, MAPI, the Telephony 
API, and Licensing Service API); com¬ 
munication services (Systems Network 
Architecture, Windows Sockets, and Mi¬ 


crosoft RPC); and WOSA extensions for 
vertical markets (Financial Services and 
Real-Time Market Data). Microsoft has 
also licensed OLE source code to several 
vendors, including Locus Computing (In¬ 
glewood, CA), MainSoft (Sunnyvale, CA), 
and Insignia Solutions (Mountain View, 
CA). These companies will provide OLE 
capabilities on diverse Unix platforms. 

Ultimately, however, the success of 
OLE—distributed or not—depends on 
more than Microsoft’s willingness to main¬ 
tain an open-door policy. One important 
factor is the quality of the tools available 
for creating new applications. ( Distributed 
OLE promises to eliminate the need for 
changing existing OLE applications.) Af¬ 
ter all, applications are only as good as the 
tools used to create the objects. Right now, 
your choices in tools for creating server 
applications boil down to just one prod¬ 
uct: Microsoft Visual C++ 2.0. 

Despite its advertised openness and lan¬ 
guage independence, for most developers 
OLE will be approachable only if it’s en¬ 
capsulated in a framework like Microsoft 
Foundation Classes. Implementing this en¬ 
capsulation is such an enormous and ex¬ 
panding undertaking—volumes 1 and 2 
of the OLE2 Programmer's Reference to¬ 
tal more than 1200 pages and don't even 
include OLE Controls—that eventually all 
C++ tool vendors will probably license 
the code from Microsoft. As extensions 
are added to OLE, though, it’s a safe bet 
that Microsoft tools will be the first to pro¬ 
vide access to those services. 

In the component software world that 
is just emerging, high-level integration 
languages play an important role, too. To 
create and use OLE objects, a program¬ 
ming language must create structures of 
pointers and explicitly or implicitly call 
functions through those pointers. Mi¬ 
crosoft's Visual Basic, for instance, can 
do this. It manages the pointers internally 
and provides high-level mapping between 
language objects and OLE objects. 

However, just as using a framework to¬ 
day is no substitute for understanding the 
Windows API, no encapsulation will com¬ 
pletely eliminate the need to understand 
the OLE equivalent: the assorted OLE in¬ 
terfaces. Developers investing in OLE de¬ 
velopment today will be well positioned 
for the “OLE Everywhere” of tomorrow’s 
distributed OLE environment. ■ 


Keith Pleas is a developer and consultant living 
in Bellevue, Washington. You can reach him on 
the Internet or BIX c/o editors@bix.com. 


Just Protect It! 


With list prices starting at just $139, protecting your PCs or LANs 
against faulty power has never been easier or more affordable. Com¬ 
bine this with our unmatched product quality, service, and Exclusive 
5- and 10-Year Triple Power Warranties™ — you're guaranteed un¬ 
surpassed UPS protection. 

And with our state-of-the-art Power Management Software, you can 
leave for lunch knowing that, if a power problem strikes, your system 
and data will be saved and fully protected — automatically ! 






The PozverRite Pro and Plus UPS families in¬ 
corporate Del tec's proprietary Advanced Bat¬ 
tery Management (ABM™) that doubles bat¬ 
tery life and assures system uptime! 



Deltec's FailSafe and LanSafe III soft¬ 
ware automatically save your files and 
conduct an orderly system shutdown 
during extended blackouts — even in 
unattended modes — along with exten¬ 
sive monitoring and power management 
when used with our microprocessor- 
based UPSs. 


Don't let yourself become powerless. Call 
now for our "Quick Fax Power Guide " and 
immediately receive a FREE assessment 
of your computer power needs. 



_ _ _ _ _ It works with 

NeMfcire 


Call Now! 
1-800-DELTEC-l 


A Fiskars Company 

Innovators in Power Protection 



Don't Risk It — Just Protect It! 
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Windows Becomes LAN Friendly 



BARRY NANCE 


W indows 3,x has 
made LAN ad¬ 
ministrators’ lives 
miserable over the 


past few years. The 3.x versions of 
Windows aren’t easily integrated into 
corporate LAN management infra- 
structures and don’t provide system ac¬ 
cess interfaces to PC inventory and con¬ 
figuration information. Third-party 
LAN management products from ven¬ 
dors like Saber Software can’t provide 
complete, open solutions to LAN man¬ 
agement problems with Windows 3.x. 

With Windows95, Microsoft set out to 
provide an environment that would easily mesh with cur¬ 
rent and future LAN management technologies. 

LAN management functions include taking inventory, 
monitoring traffic, detecting viruses, distributing software, 
monitoring applications, metering software licenses, map¬ 
ping the network, notifying administrators when errors oc¬ 
cur {i.e., alerts), and creating trouble tickets for help-desk 
resolution. Remote access to the LAN management func¬ 
tions is a plus, as is the ability to globally modify work¬ 
station configuration files from a central site. Windows95 
offers features, some built into Windows and some available 
as APIs for third-party LAN management software ven¬ 
dors, in almost all these LAN management categories. 


Opening the Cache Register 

Windows95 uses its Registry to store LAN management de¬ 
tails. The operating system also provides programming 
interfaces that can present LAN-oriented Registry infor¬ 
mation in formats that LAN management products expect. 
The Registry is a hierarchically organized system file con¬ 
taining configuration information, driver settings, operat¬ 
ing-system parameters, user option choices, and other data. 
The Registry takes the place of the Windows 3.x-style 
INI files, although Windows95 still keeps INI flies around 
for backward compatibility with 3.x applications. 

The heart of Windows95 T s new resource management 
features, the Registry supplies information about network 
hardware {both Plug and Play and legacy devices), autho¬ 
rization levels (i.e., permissions), user profiles, network 
protocols, installed software packages, recent backups, 
and shared resources (including drive letter mappings, 
printer queue preferences, and whether the workstation 


can act as a peer to share its re¬ 
sources with other PCs). 

The information the Registry 
stores is exactly the kind of in¬ 
formation LAN administrators 
need to manage LAN-attached, 

Windows-based PCs. To help 
administrators gel at the infor¬ 
mation, Windows95 lets ad¬ 
ministrators remotely view and 
modify a PC’s Registry through 
the LAN cable or through a 
dial-up telephone connection. 

For management through the 
LAN cable, Windows95 offers 
an RPC (remote procedure call) 
interface that LAN management products can use to access 
the Registry. An administrator can even set (or reset) a 
Windows95 PC’s configuration, including screen colors, 
from a central console. 

If you have hundreds or thousands of PCs and you up¬ 
grade them to Windows95, you’ll be able to set what Mi¬ 
crosoft calls System Policies. With the System Policies 
editor or a third-party administrative tool, you set up con¬ 
figurations, restrictions, and other global corporate stan¬ 
dards that you want to apply to all PCs. When a Win- 
do ws95 PC logs on to the LAN, Windows95 looks on the 
network for the policies you’ve set up. Windows95 re¬ 
trieves the administrator’s policies from the network, ap¬ 
plies those policies, and continues with the log-on pro¬ 
cess. An administrator can, for example, selectively remove 
system capabilities such as peer resource sharing from a 


Windows95 aims 
to right the 
networking 
wrongs of 
Windows 3.x 
with a new suite 
of management 
features 
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Windows95 Software Components 



The Plug and Play configuration manager reflects hardware component settings in the central Windows95 Registry. Applications, the 
operating-system shell, drivers, and operating system services atso store information in the Registry. Through RPC, SNMP, and DMI 
egents, Windows95 makes the information in the Registry available to LAM management products. Administrators can restrict peer 
disk and printer sharing, and they'll be able to use third party backup utilities that can make backup copies of workstation files as 
well as server files. 


group of PCs. People using those PCs then 
won’t be able to make their hard disks pub¬ 
licly available. 

Through user profiles stored in the Reg¬ 
istry, Windows95 makes it possible for 
different people to share a pool of desk¬ 
top computers and see a consistent Win¬ 
dows configuration no matter which ma¬ 
chine the person might use. With its 
user-level pass-through security features, 
Windows95 restricts the ability to make 
configuration changes to the LAN admin¬ 
istrator and people specially designated 
by the administrator* 

Windows95 software components (e.g.. 
Plug and Play configuration manager, ap¬ 
plications, operating-system shell, device 
drivers, and operating-system services) 
store system configuration information in 
the hierarchical structure of the Registry. A 
separate user-profiles structure within the 
Registry holds information about each 
person who uses the PC. Windows95 in¬ 
terlaces (e.g., RPC, SNMP, DMI, peer ser¬ 
vices, and backup services) allow over- 
the-wire access to the information in the 
Registry. The RPC interface enables re¬ 
mote access, the peer services interface 
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controls resource sharing within the PC, 
and the backup services interlace lets ad¬ 
ministrators perform remote backups of 
Windows95 PCs. 

Plug and Play 

To make installing and configuring new 
PC hardware components simple and al¬ 
most foolproof. Plug and Play tracks sys¬ 
tem resources (e.g., DMA channels* IRQs 
[interrupt requests], base I/O addresses, 
and UMB [Upper Memory Block) use) as 
well as device-driver configuration set¬ 
tings. The Plug and Play configuration 
manager stores the information in the Reg¬ 
istry. 

For the new Plug and Play hardware 
you buy, the obvious benefit is quick, easy 
configuration. For LAN administrators, 
the Plug and Play information becomes a 
valuable source of inventory detail, detail 
that's available over the wire to LAN man¬ 
agement software products. 

SNMP, DMI, and CHIP 

Different LAN management products ac¬ 
cept over-the-wire resource information 
in different formats, using different pro¬ 


tocols. Using the in¬ 
formation stored in the 
Registry, interfaces 
built into Windows95 
provide resource man¬ 
agement information 
required by those dif¬ 
ferent third-party LAN 
management products. 

For management 
products expecting 
data through SNMP, 
Windows95 includes 
an SNMP agent. 
SNMP is a popular 
Internet protocol for 
sending network man¬ 
agement information 
from one computer 
to another. The Win- 
dows95 SNMP agent 
is patterned after the 
Windows NT SNMP 
agent and consists of 
a 32-bit Windows soft¬ 
ware module. Network 
management prod¬ 
ucts such as Hewlett- 
P a c k ard 1 s Open View 
and Novell's NMS 
(Network Manage¬ 
ment System) can ac¬ 
cept data via SNMP. 
Windows95 can send the SNMP messages 
over the IPX transport layer or the TCP/IP 
transport layer. 

Windows95 invokes a MIB handler* 
which converts the information in the Reg¬ 
istry into MIB (Management Information 
Block) format, and the SNMP agent trans¬ 
mits the MIB data to the requesting re¬ 
mote management console. Because each 
LAN component can have a completely 
different MIB format, Windows95 needs a 
different MIB handler for each compo¬ 
nent. The MIB handler extracts data from 
the Registry, puts the data for that com¬ 
ponent into the appropriate formal, and 
hands the data to the SNMP agent for 
transmission across the LAN cable. Mi¬ 
crosoft claims that wriling MIB handlers 
will be an easy programming task. At this 
writing, the MIB handler specification has 
not been completed. 

DMI is an emerging standard for how 
LAN management products describe and 
control the components in a desktop com¬ 
puter. DMI doesn't address how the in¬ 
formation crosses the LAN cable, but 
rather how the management products in¬ 
terface to and describe the PC components. 

continued 

































































The success of AutoCAD has inspired 
dozens of cheap imitations. 

If you need a CAD package but don’t need all the yourself with a question, you’ll have access to on-line help 
sophistication of AutoCAD® software, don’t settle for a as well as free 90-day product support. And since AutoCAD 
cheap imitation. Get new AutoCAD* LT for Windows.”* LT reads and writes data just like AutoCAD software, your 
Unlike those “bargain” packages, it’s based on the world work will be compatible with over a million AutoCAD users 
standard—AutoCAD—and gives you features the others worldwide. Chances are your clients and colleagues are 
can’t duplicate. Like more accurate 2D drawing tools among them. So beware of cheap imitations. Visit your 

for designing And one inexpensive one. Authorized 

discrete parts. 3D design and layout tools AutoCAD Dealer or leading retail 

software store. Or, for a free demo disk, 
call 1-800-228-3601 and ask us for 
Demopack A214. Outside the U.S. and 
Canada, fax 415-491-8311. 


and full support for layers and blocks. 
And drawings you can link, so changes on 
the master are automatically reflected 
in other drawings. What’s more, making 
these drawings is as easy as using a few 
simple icons and tools. But if you do find 



Autodesk 


$495 


0199-1 Autodesk, Inc. Autodesk the Autodesk logo aiul AutoCAD ate registered trademarks of Autodesk Inc. Windows is a trademark of Microsoft Corporation. 
Company and product names other tliun Autodesk anti Autodesk products are intended to lx? fictitious. Any resemblance to actual company or product name is accidental 
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^Steitl |^ Regutty Edik* RjNetwoik Net^bothood | 

The Registry editor lets you view and modify Windows95’s central repository of resource management data. 


Microsoft will supply a DMI SL (Service 
Layer) interface to the Registry. That in¬ 
terface will reformat information in the 
Registry into DMI’s MIF (Management 
Information Format). 

The DMI specification defines the con¬ 
tents of the MIF files produced by the com¬ 
ponent-level modules; describes the MI 
(management interface) through which 
software can issue commands to query, 
reset, or control components; provides an 
SL that implements the MI and directs the 
activities of the various DMI modules; and 
identifies the Cl (component interface) 
that a LAN product vendor can use to pro¬ 
vide querying and controlling access to its 
product. Not only can the Cl respond to 
commands, but it can also generate event 
notifications (called alerts in some LAN 
management products). Microsoft supplies 
the SL; third-party vendors will have to 
supply the other pieces of DMI. 

Microsoft is hedging on whether DMI 
support will appear in the initial release 
of Windows95. However, the company 
says you'll be able to get Windows95 DMI 
support by downloading Windows95 
patches and updates from a variety of elec¬ 
tronic sources (e.g., CompuServe) soon 
after the release of Windows95. The group 
of companies promoting DMI, called the 
DMTF (Desktop Management Task 
Force), have already created DMI soft¬ 
ware components for DOS, Windows 3.x, 
and OS/2 workstations. 

An alternative management protocol 
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that's part of the OS I standard, CM IP, 
won’t appear in Windows95 at all. Mi¬ 
crosoft says that a CM IP agent would con¬ 
sume a considerable amount of system re¬ 
sources (primarily memory and CPU), 
CMIP isn't in wide use yet, and customers 
aren't asking for CMIP in Windows95. 

Peer, Backup, and Other Services 

LAN administrators complain that the 
peer-to-peer network operating system 
Windows for Workgroups has a cavalier 
attitude toward letting people share drives 
and printers. With Windows95, Microsoft 
lets administrators clamp down on indis¬ 
criminate sharing of drives and directo¬ 
ries. A person using a Windows95 work¬ 
station might, for instance, want to make 
his or her entire local hard disk available to 
others on a read/write basis and thus avoid 
having to use a central file server to share 
files. Windows95 would prohibit the op¬ 
eration if the LAN administrator had pre¬ 
viously set up peer sharing restrictions. 

Even after the fact, an administrator can 
(from a central console) close files and 
delete existing peer connections that he or 
she finds inappropriate. Windows95 gives 
administrators virtually the same control 
over peer resource sharing that those ad¬ 
ministrators have over departmental file 
servers. An enhanced version of the Win¬ 
dows for Workgroups NetWatcher module 
gives administrators remote control and 
management of peer resource sharing. 

Windows95 includes backup agents for 


Cheyenne's ARCserve and Arcada's Back¬ 
up Exec. A backup agent is a specially de¬ 
signed peer sharing function that makes a 
workstation’s files available, just for back¬ 
up purposes, across the LAN. The backup 
agents give administrators the ability to 
make copies of a workstation's files via a 
central backup scheme. Cheyenne and Ar- 
cada, for their part, have announced they’ll 
modify their products to interface with the 
backup agents in Windows95. 

Backup agents are bidirectional in the 
sense that remote software distribution and 
installation can occur through the backup 
agent interface. With yet-to-be-developed 
third-party software distribution utilities, 
administrators will be able to install or up¬ 
grade software on a workstation through 
the backup agent interface just by in¬ 
structing the backup agent to pull files 
from a central file server. Windows95 also 
has provisions for configuring the installed 
software, including new program groups, 
icons, and application-specific entries in 
the Registry. 

Windows95, at least in its initial release, 
won’t offer the LSAPI (Licensing Services 
API) developed by Brightwork, DEC, 
Gradient Technologies, Microsoft, and 
Novell. However, future versions of Win¬ 
dows will likely contain LSAPI compo¬ 
nents, according to Microsoft. The LSAPI 
will let LSAPI-enablcd applications soft¬ 
ware products monitor and control the 
number of concurrently-in-use instances 
of those applications. Through the LSAPI, 
an application can register itself with a li¬ 
cense server. When run on a workstation, 
the application asks the license server if 
the license agreement recorded in the li¬ 
cense server permits another instance of 
the application to run. 

People often perceive a response-time or 
performance problem at their workstations. 
Windows95 includes a Performance Mon¬ 
itor module that administrators can use to 
see the types and categories of resource 
use occurring at a workstation in real time. 
An enhanced version of Windows for 
Workgroups’ WinMeter utility. Perfor¬ 
mance Monitor can show a graph of, say, 
file I/O and CPU usage at a workstation. 
The administrator can run Performance 
Monitor at a central console, indicate 
which workstation to monitor and which 
statistics to graph, and then analyze that 
workstation’s workload in real time. 

The Costs of Resource Management 

The resource management features of Win- 
dows95 are several orders of magnitude 







































Do You Know You've Got 
The Right Software Protection? 


Your software protection strategy 
shouldn't be a hit or miss proposi¬ 
tion. But with so many conflicting 
claims about one vendor s product 
being better than another, we can 
understand why you might want to 
leave it to chance. 

The fact is, what really makes 
one protection scheme better than 
another is the level of security it 
provides. For more than a decade, 
we have been pioneering seam¬ 
less, reliable security systems for 
your applications and data. 
Software Security's many patents 


are evidence of our continuing 
ingenuity in developing ways of 
protecting your intellectual prop¬ 
erty. Our latest advances in soft¬ 
ware distribution, network license 
control, and 'metering" are worth 
looking at. 

But that's only part of the story. 
We offer a wide range of developer 
tools including our very highly 
secure AEGIS System™ which 
requires only a few minutes to 
implement In addition, we under¬ 
stand the importance of our 
relationship with our customers 


and are fully committed to the 
best developer support program in 
the business. 

If you are serious about protect¬ 
ing your software, contact 
Software Security and ask for an 
evaluation kit It contains every¬ 
thing you need to explore all of 
our outstanding protection meth¬ 
ods. So call today and see why 
there's a big difference between 
the bull s-eye and the bull. 

SOFTWARE I 

SECURITY c v _ 


6 THORN DAL CIRCLE, DARIEN, CT 06820-5421 Tel: 203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
* SSI Belarus, Minsk: +(7) 0172-45-21-03 Fax:+(7) 0172-45-31-61 
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richer than those provided by earlier ver¬ 
sions of Windows. If Microsoft is late and 
misses its announced release date of De¬ 
cember 1994 for Windows95, a big part 
of the reason could well be the extra pro¬ 
gramming effort these new features re¬ 
quire. Rob Price, program manager in the 
Personal Operating System Division of 
Microsoft, says, “Microsoft wants Win- 
dows95 to be just another asset on your 
network that’s simple to manage and well 
integrated.” LAN administrators know 
that’s a tall order, one that isn’t achieved 
overnight. 

The new features, in the form of code 
modules on your hard disk, will naturally 
consume disk space. An upgrade to Win- 
dows95 will likely entail a hard disk house¬ 
cleaning or purchase of bigger drives to 
accommodate the additional 35 MB that 
Windows95 requires. 

As you load and run Windows95, you’ll 
notice that these features—especially the 
new agent modules—use additional RAM, 
perhaps as much as 300 KB. You may 
need to buy additional memory for those 


workstations. And you may notice that 
workstations don’t seem quite as peppy 
when running Windows95; the new fea¬ 
tures will need to use some CPU time to 
get their work done. 

Perhaps the biggest cost of these new 
resource management features is the risk 
that not all third-party LAN management 
product vendors will embrace the new in¬ 
terfaces right away, or not all vendors will 
do so with bug-free software. The devel¬ 
opment of resource management drivers 
and utilities for Windows95 closely par¬ 
allels the Windows 3.x video driver de¬ 
velopment situation of a few years ago— 
you may recall that vendors took years to 
produce high-quality Windows 3.x video 
drivers. 

You may, for instance, find yourself 
waiting for a new version of your preferred 
backup software that supports the Win- 
dows95 backup agent technology, or you 
may find that the hardware component 
vendors you deal with don’t write Win- 
dows95 MIB handlers so that you can take 
advantage of the SNMP agent interface. 


REPORT 


Windows95 offers a lot of potential in the 
area of LAN management, but some time 
may pass before you can realize that po¬ 
tential in your organization. 

The resource management interfaces 
and resource data organization that Mi¬ 
crosoft has designed into Windows95 rep¬ 
resent a strong reaction to the complaints 
from LAN administrators about Windows 
3.x. If third-party vendors rise to the oc¬ 
casion—and early signs indicate that they 
will—Windows95 PCs will easily man¬ 
age assets on a LAN. To take advantage of 
Windows95’s new management features, 
a PC will likely need more RAM and more 
CPU power. However, the benefits of the 
rich set of Windows95’s management fa¬ 
cilities may well make the extra cost 
worthwhile. ■ 


Burry Nance is a BYTE contributing editor who 
has been a programmer for 20 years. He is the 
author of Using OS/2 2.1 ( Que, 1994) and 
Client/Server LAN Programming (Que. 1994). 
You can reach him on the Internet or BIX at 
barryn@blx.com. 



TOSHBOX 

1-2 ISA-Slots 
forToshiba- 
Notebooks , 


Backplane-Extension for Toshiba 
T6600 fits bigger than regular-size 
ISA-Cartls into the Laptop without 
modification 


This all you need! 

For your portable barcode-solution 
Direct connection to RS-232-port 
No extra power-supply necessary' 


TOSHBOX 1 for Toshiba T2200-T4800: 1 ISA-alot 
and 1 Toshiba-slot. rechargeble battery 
TOSHBOX 2 with 2 ISA-Slots and one 5,25' -Slot for 
Toshiba T6400 and T2200-T4800 


The Solution for anyone who 
needs ISA-Slots while on the go 

If you have to be mobile and at the 
same time need a PC/AT-card to run 
your application there has been no 
solution available. 

Now we can solve your problems with 
this expansion-unit for Toshiba-note- 
books and laptops developed by us. It fits 
1—2 PC/AT size cards plus one Toshiba- 
slot card. It is easily connected with the 
notebook via the 150-pin expansion bus. 
TOSHBOX 1 is available for 2/3-Iength 
or full-length cards and runs on its own 
battery. For prices and further details 
please contact us by fax. 


H-Soft EDV GmbH 

LAI’TOP-CENT'ER 
St hdmenwa.senMrus.se 35 
70567 Stuttgart, Germany 

Tel. (0049) 711-7288988 
Fax (0049) 711-7288901 


THE FASTEST, MOST JITTER FREE 
LIGHT PEN INTERFACE 
EVER. 

NEW. FROM DESIGN TECHNOLOGY. 

►DT360 "Universal'' internal light pen interface 
►Supports DOS 3.3+. Windows 3.1+, NeXTStep 3.2+ 

►All digital design 
►Onboard processor 
►jitter free performance 
►Flash and flood options 
►Single pixel resolution 
to 1024x768 

► No hand/eye coordination 
or training required 

►Pens: Anodized 

aluminum, stainless steel, 
plastic sheathed 

► Switches: Nosetip, 
sideswitch, or two button 
sideswitch 

►Cabling: plastic or armored 
►The world leader in light 

pen technology. The only whole system designer and 
manufacturer of light pens, interfaces, and holders 
►Over a third of a million units in the field 
►Local sales and service in Western Europe and Southeast Asia 
►CALL FOR a SPECIALLY PRICED EVALUATION SYSTEM 

design technolo gy 

==_ — / 1489 Woodsido Avenue 

— Santee. CA 920/1-4/24 

6)9 448-2888 Fox 619 448-3044 
Internet 73650.443@compuserve.com 

WORLDS LARGEST DESIGNER AND MANUFACTURER OF LIGHT PENS 
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Mathematica 


Other Systems 
Can Get you Only So far. .. 




Engineers and scientists who start with 
other technical software 
programs soon reach a 
point they can't get past. 

The project isn't finished, 
but the software is* What 
can they do then but buy 
and leam yet another pro¬ 
gram for the next leg of the 
project, or return to pencil 
and paper to finish it out. 

Fortunately, many engi¬ 
neers and scientists start 
with Mathematica * And 
they just keep going. 

Mathematica helps them Only Mathematica notebooks enable users to create interactive documents 
* iL combining text live formulas, and graphics that can be modified within the 

P a document at any time and easily organized into a hierarchical outline. 

tions, and on to the more 


books, tutorials, and journals, or call on 
one of our user support staff for per¬ 
sonal assistance. 

So you see, Ma thematic# is the complete 
system that never leaves you stranded. 


To get the latest information call; 

1-800-441 -MATH 

ILLS., Canada) 


complex. Thousands of algorithms are 
at their fingertips to help them solve 
all kinds of technical problems. And 
nearly a hundred special-purpose pack¬ 
ages are included free with Mathemat¬ 
ica to take you even further* Add to that 
a revolutionary user interface, graphical 
abilities beyond comparison, and a 
symbolic programming language that 


makes it unprecedentedly easy to trans- 
late ideas into programs—and your 
possibilities are endless. 

The award-winning guide that comes 
with the program gets you started 
quickly and easily* For even more 
support, you can always turn to one 
of the over 50 Mtfffetfmflh'cfl-related 



Wolfram Research 

Far inquiries: 

Corporate headquarters’ 

Wolfram Research. Inc. 

+L217-3S8r0700; fac +1 -217-390-0747; email: info@wri.ram 
Europe: 

Wolfram Research Europe Ltd. 

993-883400; fax: 444-(D]1993303800; 
email. inFMuiti@wri.CDrn 

Asia. 

Wolfram Research Asia Ud- (Tokyo office) 

+S1-{0)3-5276-0506; fax: +B1-(D]3-527B-05DB: 
email info-asi3@wri ram 

Representatives in over B0 rauntrias: comact main offices. 


For IBM Information circle 363. For Macintosh Information circle 364 on Inquiry Card. 
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and hot swap functions are flawlessly managed by an intelligent backplane. The Single 
Connector Attachment (SCA) drives virtually eliminate multiple point contact failure. Our 
dual power supplies are front mounted to provide convenient access, And RAID^#^ is the 
only high-availability storage array that's bootable under NetWare, backed by authorized 
IBM on-site service and MicroNer's 7 day-a-week / 24 hottr-a-day technical support. 
We d love to go on. But for the complete story, call 1 (800) H 00-DISK and you can. talk 
directly to a Certified NetWare Engineer or request additional information. 

■ You'll see, the best things in life 

RAID bank Tnwer RAIDAS Rack-mown RAfD&jwi Desktop are not only free, they're risk-free. 


RAIDbauk Plus is a high-performance 
EISA based bard wan solution that 
includes a 32-bit on-board processor , 
a sustained data transfer rate of up to 
11.2 MB/sec and support for virtually 
every popular 0/S< 

RAlDbank offers a versatile software 
interface which accommodates ISA. 
EISA* VESA-LBUS and MCA systems. 
Features include variable-time, data 
rebuild* nodf write optimization and sup¬ 
port for NetWare 3.x, 4 x and most 0/S\ 


Come See Us At COMDEX, Booth L-5222 


NetVtone 

Te-sied and 
Approved 




V Every feature in the lineup has been engineered to 

<WE 

enhance the client/server relationship. Our on-line hot spare 


I i 

m huiniih. m * 
*uPfipir TjP 

On-line: Hot Span: 
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Managing Color in Chicago 

With Chicago’s ICM, the color of an imported image will more closely match what you see 
on a monitor or printout 


Chicago’s Image Color Matching Framework 



Chicago’s device-independent color architecture, or Image Color Matching 
Framework, consists of 16 new API calls, a color management engine (the 
Kodak Color Matching Module, which can be replaced by other engines), 
and device profiles that adhere to the InterColor Profile Format. Applica¬ 
tions call on ICM to map colors between the physical color spaces of input 
and output devices, thus maintaining more consistent color throughout the 
process of scanning, viewing, and printing. 


TOM R. HALFHILL 

A s color printers and scan¬ 
ners grow in popular¬ 
ity, users face the challenge 
of maintaining color fidelity 
throughout the tricky process 
of importing an image, modi¬ 
fying it on the screen, and ren¬ 
dering it on a printer. All too 
often, the result is a disap¬ 
pointment: off-balance color, 
harsh or weak contrast, too 
dark or too light. The main 
problem is the wide variation 
of color accuracy among input 
devices, color monitors, and 
output devices. In the world of 
desktop color, what you see is 
rarely what you get. Users need 
a color management system 
that knows the characteristics 
of all devices in the process and 
can automatically compensate 
for their vagaries. 

Some desktop publishing 
programs, such as QuarkX¬ 
Press, Photoshop, PhotoStyler, 
and CorelDraw, offer their own 
color management systems, 
usually licensed from other 
companies. But these systems 
are not always compatible with 
each other, and people who use 
several programs must deal 
with several different mecha¬ 
nisms. 

Apple addressed this prob¬ 
lem on the Macintosh in 1993 
by introducing ColorSync, an 
open-architecture color man¬ 
agement extension for System 
7. ColorSync defined a file for¬ 
mat for profiles that record the 
attributes of input devices, 
monitors, and output devices. 
Vendors can ship calibrated 
profiles with their devices, and 


programs can apply those pro¬ 
files to maintain consistent 
quality during color-space con¬ 
versions and other transfor¬ 
mations. 

With the release of Chica¬ 
go, Microsoft is not only build¬ 
ing a similar framework into 
its own system software, it’s 
also cooperating with Apple 
and other vendors to support a 
standard profile format that 
works across multiple plat¬ 
forms. The result is the first 
industry-standard color man¬ 
agement system for desktop 
publishing. 

Chicago’s color manage¬ 
ment architecture is called the 
Image Color Matching Frame¬ 
work (usually abbreviated 
ICM), a library of about 16 
new API routines that are 
callable from any Chicago ap¬ 
plication. Another component 
is the Kodak Color Matching 
Module, a color management 
engine licensed from Eastman 
Kodak (Rochester, NY). It’s 
the same engine already in¬ 
cluded with Adobe Photoshop 
and Aldus PhotoStyler and 
scheduled for inclusion with 
the next release of Aldus Page¬ 
Maker. In Chicago, both ICM 
and the Kodak color engine are 
contained in a DLL called 
ICM32.DLL that will occupy 
about 224 KB in the WIN- 
DOWS\SYSTEM directory. 

“It’s basically a way of 
keeping the drivers and the ap¬ 
plications from having to build 
in their own color management 
features,’’ says Myron Kassa- 
raba. director of licensing and 


market development for Ko¬ 
dak. Developers still have to 
modify their applications to 
take advantage of ICM, he 
notes, but the availability of 
color management in the oper¬ 
ating system will save them a 
lot of trouble. 

Chicago’s color profiles will 
conform to the InterColor Pro¬ 
file Format, which was recent¬ 
ly defined by the InterColor 
Consortium. Members include 
Adobe, Agfa, Apple, Kodak, 
Microsoft, Silicon Graphics, 
Sun, and Taligent. The stan¬ 
dardized profiles will be com¬ 
patible with Apple’s ColorSync 
2.0 and with a future version 


of SunSoft’s Solaris. 

ICM also supports the new 
Plug and Play specifications 
for video monitors recently 
adopted by VESA (Video Elec¬ 
tronics Standards Association). 
These specifications define a 
back channel that allows mon¬ 
itors to pass information back 
to the computer along the video 
cable, thus providing an avenue 
for auto-calibration. For the 
most critical applications, how¬ 
ever, users still need to cali¬ 
brate their screens with a 
spectrophotometer or colorim¬ 
eter to compensate for such 
factors as the color shift of the 
CRT over time. continued 
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estimate estimate estimate 

Market research firm Dataquest predicts strong growth in sales of color printers, 
increasing from about 13 percent of the market in 1992 to nearly 34 percent In 1996. 


For instance, X-Rite 
(Grandville, MI) is intro¬ 
ducing a color-calibration 
solution called RiteCol- 
or Pro that works with 
both ICM in Chicago and 
ColorSync on the Mac. 

The $2995 package in¬ 
cludes a reflective color 
test chart for scanners, 
two colorimeters (one for 
measuring the screen and 
another for measuring 
hard-copy output), and a 
program that analyzes the 
meter readings to create 
the InterColor-compliant 
custom profiles. RiteCol- 
or Pro compensates for 
such factors as manufac¬ 
turing variations in mon¬ 
itors, different kinds of 
printer paper, and slight 
differences in the color of re¬ 
filled ink-jet cartridges. 

InterColor profiles can store 
a wealth of information about 
scanners, monitors, printers, 
color fax machines, film re¬ 
corders, imagesetters, and oth¬ 
er devices. For example, if you 
import Photo CD images, the 
profile may vary according to 
the type of film that was 
scanned onto the CD: Kodak 


Ektachrome has slightly dif¬ 
ferent characteristics than 
Kodachrome. The profiles also 
contain information that aids 
color-space conversions, such 
as YCC to RGB (which is re¬ 
quired to display a Photo CD 
image on a monitor) or RGB 
to CMYK (typically encoun¬ 
tered when sending an image 
to a printer). 

Image file formats such as 


TIFF and GIF may be rede¬ 
fined to include similar data. 
“Right now, when you load an 
RGB image such as a TIFF 
file, you have no idea what ref¬ 
erences were used when it was 
created,” says Kassaraba. “It 
might have been created on a 
system with a completely dif¬ 
ferent gamma and everything 
else.” 

This problem is readily ap¬ 
parent when moving some 
kinds of image files between 
Macs and PCs. Macintosh im¬ 
ages often look too dark on 
PCs, and PC images often look 
washed out on Macs. The usu¬ 
al solution is to manually alter 
the gamma curve with an im¬ 
age editor such as Photoshop, 
but that adjustment could hap¬ 
pen automatically if image files 
were tagged with gamma val¬ 
ues according to a standard for¬ 
mat. A program could read 
those values while importing 
the file and call SetDI spl ay- 
GammaRamp, a gamma-correc¬ 
tion function in Chicago’s ICM 
API that is absent from Win¬ 
dows 3.1 (the Macintosh Tool¬ 
box has a similar QuickDraw 
function, called SetDevice- 
Attri bute). 

Since most existing devices 
don’t have color profiles yet, 
Chicago will come with a data¬ 


base of popular monitors 
and graphics cards. You 
can access this database 
from the Desktop Prop¬ 
erty Sheet and pick from 
a scrolling list. 

If you don’t have a 
program that’s been up¬ 
graded to support ICM, 
try the new Paintbrush 
accessory. By the time 
Chicago is released, there 
is a good chance Paint¬ 
brush will be ICM-aware, 
according to Microsoft’s 
Chicago core program 
manager George Moore. 
And since Paintbrush is 
an OLE server, Moore 
notes, you could embed 
it in applications that do 
not support ICM and still 
reap some benefits of 
hassle-free color management. 

ICM's open architecture also 
lets users install different color 
management engines that over¬ 
ride the Kodak engine included 
with Chicago. For example, 
Pantone (Carlstadt, NJ) has a 
new version of its POCE (Pan¬ 
tone Open Color Environment) 
that is compatible with both 
ICM and ColorSync 2.0. 

POCE is the only engine that 
addresses Pantone colors, 
which are widely used in the 
publishing industry. Richard 
Herbert, vice president of Pan¬ 
tone’s Electronic Color Sys¬ 
tems. says POCE is licensed 
for free to developers, who can 
bundle it with their Chicago 
and Macintosh programs. 

A standardized approach 
to color management will 
strengthen Microsoft’s bid to 
challenge the supremacy of the 
Macintosh in professional 
desktop publishing. But it will 
also make life easier for users, 
whether they prefer Chicago, 
the Macintosh, or any other 
platform that adopts the Inter- 
Color format. ■ 


Tom R. Halfhill is a BYTE senior 
news editor based in San Mateo, 
California. You can reach him on 
the Internet or BIX at thalfhill@ 
bix.com. 


Page Scanner Sales in North America 
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Color page scanners are steadily growing in popularity, although re¬ 
search firm Dataquest predicts a strong surge in monochrome scanners 
due to rapidly dropping prices. 
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The future of 2X CD-ROM drives 



That’s right! TEAC's new 
SuperQuad™ 4X CD-ROM 
drives will obsolete the 
2Xs. SuperQuad is twice as fast as a 2X. It’s the 
fastest AT drive you can buy for your PC. Great 
for multimedia applications. SuperQuad finds 
files in 195-ms and transfers them at a lightning 
rate of 600KB/sec. 

What’s that mean to you? Faster data 
retrieval. Less waiting for programs to load. 
Smoother video animation. And you’re ready 
for tomorrow’s faster CDs. SuperQuad is 
CD-ROM XA ready, MPC2 compliant and 
Kodak Multi-Session Photo CD compatible. 

Available At COIMP l^?l. can i boo.compusa 

THf COMPUTE* IliWIfTOM. 


SuperQuad is easy to install because it's 
compatible with Sound Blaster™-type AT sound 
cards. You don’t need the expensive, complex 
SCSI interface. All the necessary software and 
hardware is included in the kit. And yes, it’ll 
even play your music CDs. 

Don’t slow down your high-performance 
system with a half-speed drive. Run SuperQuad 
under DOS or Windows™ and see the 4X differ¬ 
ence for yourself. Remember, no matter what 
your dealer says today, you’ll want 4X speed 
tomorrow, Buy a SuperQuad 4X drive and let 
him take the trash out! For the SuperQuad 
dealer nearest you, call ! -800-888-4X-CD. 



SuperQuad is a trademark of TEAC America, Inc. 

All names Indicated by 1ri are trademarks of their respective companies. TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640 ■ 213-726-0303 

Circle 298 on inquiry Card (RESELLERS: 299). 










Make your PC peripherals Macintosh compatible! 


Mediator lets you use your PS/2 style peripherals as if they were connected 
directly to your Mac! Use the Cybex AutoBoot Commander™ in conjunction with 
the Mediator to control a mixture of PCs and Macs from a single keyboard, 
monitor and PS/2 mouse. Or allow several users to share your Macintosh with 
the PC-Expander Plus™. With the Mediator, going multiplatform is easy! 



• Works with most Macintosh® computers with detachable monitors 

• Supports VGA, SVGA and Macintosh HiRes video 

• Supports PS/2 style keyboard, mouse or peripherals 

For Sun® workstation support, ask 
about our Mediator for Sun! 


Mediator™ for Macintosh 


Control up to four PCs or file servers with 
just one keyboard, monitor and mouse! 

Get the same great features of our AutoBoot Commander in a smaller, more 
’personal’ size. Measuring under 8" across, the Personal Commander lets 
you work smarter in cramped areas! 

• Supports all 100% IBM compatible PCs, with optional Macintosh 
and Sun workstation support available 

• KeyScan™ feature allows for keyboard controlled channel 
scanning and switching 

• Built-in support for PS/2 and serial mice 

• AutoBoot feature boots computers without operator help 

To control more than four PCs, Macs, or Sun 
workstations, ask for our AutoBoot Commander! 

Personal Commander™ 

IBM, PC and PS/2 are registered trademarks of International Business Machines Corp. Mac is a registered trademark of Apple Computer, Inc. 



Cybex Corporation ^ ee us COMDEX, Booth #1.4958 

4912 Research Drive • Huntsville, AL 35805 USA 

(205) 430-4000 • FAX (205) 430-4030 
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2 WAYS TO PORT YOUR UNIX 
APPLICATIONS TO WINDOWS & NT: 



HIRE MORE 
PROGRAMMERS 



TRY NwTCRACKER 
FREE FOR 30 DAYS 


Ilf 1 Nj/TCRACKER™ is the 
fast and affordable 
I way to port all your 
I UNIX® applications 
1 to Windows™ 95 and 
Windows NT™ - without hiring an 
army of Windows programmers. 

But don’t take our word for it. 

We want you to use NUTCRACKER free 
for 30 days. Try it and you’ll see how 
easy it is to leverage your investment 
in UNIX into fully interoperable 
native Windows applications. 

NwTCRACKER is a complete set 
of UNIX development tools that looks 
and feels like UNIX to all of your 
programmers. It’s the solution that’s 



already won enthusiastic converts at 
AT&T, Cabletron, Informix, and a 
host of U.S. government agencies. 

With NUTCRACKER you can use 
your UNIX code and programming 
assets to develop new Windows 
products - right on Windows NT and 
Windows 95. It’s also the best way to 
port UNIX applications across multi- 
CPU and multi-OS environments, 
without losing UNIX functionality. 

NwTCRACKER also delivers a 
robust set of development tools. And 
if you have any questions, DataFocus 
offers everything from phone support 
to on-site Migration Services consulting. 

So before you hire your own army 


of Windows programmers, get all the 
details on the Ni/TCRACKER 30-day 
Free Trial Offer. Call toll-free or send 
us the reply card today. 

800*637*8034 


Ilf 

CRACKER I 

Cracking-Open Windows 

NwTCRACKER from DataFocus Incorporated 

12450 Fair Lakes Circle, Ste. 400, Fairfax, VA 22033 
Phone(703)631-6770, Fax(703)818-1532 
nutcracker@dalafocus.com 



Microsoft 


NwTCRACKER and the NwTCRACKER logo are trademarks of DataFocus, Inc. Microsoft and the Microsoft logo are registered trademarks and Windows and Windows NT are 
trademarks of Microsoft Corporation, UNIX is a registered trademark in the U.S. and other countries, licensed exclusively through X/Open Company Ltd. ©1994 DataFocus, Inc. DF2 
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■ ipower supply, 

RAID controter, ventilator! 
hard disks), i,e the avail¬ 
ability to exchange compo¬ 
nents during operation. 
User-friendly, without any 
tools. 

SOLlDdisk 

MID 

VOUR DATA 


if you are going to increase your sto¬ 
rage capacity in the future, a solid 
high ovoibility system is for you! 

Fhe SOHRriielr Q AIR _ _ 


The SOUDd'sk RAID sub 

system guarantees data se¬ 
curity due to the continuous 
availability of data. 

Two main features characte¬ 
rize this system: 

| Redundancy of 
components 

he power supply, RAID 
controller, ventilator and 
herd disks. The read/write 
cache is mirrored using two 
RAID controllers, 


Features: 

Redundant structure * no 
down time * mirror cache * 
up m BOGS per unit, 560GB 
per SCSI * MTBDL more 
then 4 Mio hours [500 
years) 

Interface units available fnr: 

SUN SPARC, fBM R5/6DQG, 
Movefl NetWare, HP 9000/ 
800/900, Apple, SGI 
Motorola, OEC-VAX and 
ALPHA, 


make sure 


15 SECURE! 


l£i 


dowovontheinformation-HighttW! 


upon 

While Assistant 1™ means 
wireless communication, navi¬ 
gation and computer power in a 

small unit. Just six toys on the 
keyboard connect you to all the 
data networks you need all over 
the world. You can concentrate 
on your business; Prepare for 
your next customer call process 
the last order or use program¬ 
ming at a remote computer site. 
The system takes you there - 
wherever you want to go or 
whatever you want to do - inter¬ 
active, on a large size screen. 


Mobile Assistant P* - a multi 
functional device for mobile 
communications, traffic and 
information management. It 

brings together all the latest 
technology such as radio 
modems 5 , satellite navigation 

and computer power to give you 

the best service you can expect 

•MUCMfluns-xroiniK/x»»-S"W" rt 


Organizations • Field Sales 
Organizations • Rental Car 

Agencies 'Police- and Fire-De¬ 
partments • Emergency Road 
Service • Hazardous Materials 
and Security Transports • Public 
Transportation Systems. 

Now you probably want to find 

out more about this. Just give os 

a call! _— 


Mobile Assistant I™ is Intended 

for professionals in areas such 

as. _ - 

Freight Carriers ■ Field Service 


Europe: SOLID COMPUTER Tel.+49-89-31 57 19-D • Fax +49-89-3 15 914B 
USA: SOLID STORAGE Tel. 1-800-784-RAID • Fax 1-404-740 9761 
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• process monitoring 

• quality control 

• measuring techniques 

• computer vision 

• banking 

• marketing 


In real applications exact data is rarely at 
one's disposal Here intelligent data analysis 
with Fuzzy techniques and Neural Networks 
is the solution - it leads to efficient decisions. 
Data Engine is the software-tool which sup¬ 
ports intelligent data analysis in industrial 
applications. The tool provides its capabili¬ 
ties to analyse data through different modu¬ 
les: 

■ Fuzzy Clustering-Methods 

■ Knowledge-based Approaches 

■ Neural Nets and 

■ Fuzzy Neuro-Methods 

There are also statistical and mathematical 
functions as well as a spread sheet-based 
data editor and J/O interfaces {file I/O, data 
acquisition boards). DataEngine can be 
handled on an entirely graphic base and ma¬ 
kes efficient and intuitive working possible. 



DataEngine operates on MS-DOS computers 
(from 386 up) under MS-Windows 3.1 and on 
SUN Sparc stations. The tool is functional 
and easy to handle. Different possibilities to 
present the result of the analysis convey the 
information contained in the data. 


MU-Management 
tntelligenler 
Technologien GmbH 



Promenade 9 
52076 Aachen 
Germany 

Phone: +49/2408/9 45 80 
Fax: +49/2408/9 45 82 
E-Maif: hj@mitgmbh.de 


Fast Portable Tape Backup 
for DOS, Windows, and OS/2 

Valitek PST tape drives connect in seconds to the parallel, 
serial, or SCSI port of any IBM compatible PC or Macintosh. 

► All drives come with parallel, 
serial, and SCSI interfaces. 


% 




ANALYSTS 

CHOICE 


► Capacities from 500MB to 5GB. 

► Software available for DOS, 

Windows, and OS/2. 

► Compatible with Novell Networks. 

► Autoswitching 110V/220V power supply. 

► Up to 12Mb/min. on standard parallel 
ports. 

When you can’t afford to lose a single bit of data, can you afford anything less than a VALITEK? 



It runs wifti 
NetWare 


VALITEK 


100 University Drive Call: 800- VALITEK FAX: 413-549-2900 
Amherst, MA 01002 or: 413-549-2700 BBS: 413-549-7560 
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LAN TIMES 


Communications 

LAN ENTFRCONNFCT 

4 $.. . 

.. - i 

. McssJTHitti! 
Backbones 


bii'twgh 

MSB- 



mwm 





McGraw-Hill Publications, 
Maximize your reach. 


■ 4-ArchitecturaI Record 

■ 7-A/C Flyer, Aviation Week 
& Space Technology, 

AW & ST Russia, Business & 
Commercial Aviation, World 
Aviation Directory, Buyer's 
Guide, World Aviation 
Catalog Guide 

■ 20-Business Week, 


Business Week China, 
Business Week Poland, 
Business Week International, 
Business Week Russia 
■ 28-Chemical Engineering 
• 32C-BTTE, Data 
Communications, Data 
Communications 
International, LAN Times, 


UnixWorld, Netware 
Technical Journal 
1 39-Electrical World 

• 41-ENR. Construction News 
Publishing Network [ 12 
Magazines, 5 Newspapers!, 
Sweet s Catalog File 

* 46-Global Finance 
« H6-The Physician & 


Sportsmedicine. 
Postgraduate Medicine 
■ 114-Modern Plastics, 
Modern Plastics 
International, Modern 
Plastics Encyclopedia & 
Buyer's Guide 
* 117-Power, Electric Power 
International 














































t'' The Ultimate Copy Protection System 

✓ WIBU®-BOX for LPT, COM or as card for 

(E)ISA slots and as PCMCIA-Card (Rel. 2.1) We are 

✓ WIBU-BOX for Macintosh and PowerPC 
available soon 

✓ Protection for DOS, Windows and networks dlstrtbutor: - 
without requiring source code modification 

✓ Support of OS/2®, Win32s, Windows "NT 


WIBU-KEY 

| The most 

■ complete 
palette of 

I copy 
| protection 

■ hardware 

Order your 
I evaluation 
| package 
today! 

ifWIBU-KEYv- 1 

Beats a dongle anyday 



jn USA and Canada please contact our representative: Southwind International Inc. 
R O, Box 308, Bnookeville, MD 20833, Phone: (301} 570-3497, FAX: (301 > 570-4773 


See us at booth 


Sands S4657 


Visualize your spatial data 
in a minute... 

...with RegioGraph, the 
desktop mapping system 



The powerful GIS technology for business is used in 
RegioGraph for professional presentation and reports, 
regional analysis, site selection, sales district 
planning, market delineation and controlling. 

RegioGraph is a strategic business tool that provides 
you with the means to increase profits dramatically. 

Functionalities 

Thematic mapping and shading capability, pie or chart 
maps, dot density maps, scaled symbol maps, 
3D-prism view, presentation of cross-tables in maps 
(portfolio technique), fast aggregation of maps and 
data, e.g. counties/zipcodes to sales territories, 
unlimited number of layers, digitalization module, high 
quality, scalable output (WYSIWYG). 


Companies from Baden-Wuerttemberg, Germany, together at COMDEX/Fall’94 


The Ultimate 
Copy Protection 


UIBU 

SYSTEMS 


WIBU-SYSTEMS GmbH 
Rueppurrer Strasse 54 
D-76137 Karlsruhe, Germany 
Phone: +49-721/93172-10 
FAX: +49-721/93172-22 
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focusline software 

V\te are looking for a d^butior partner in 
U&TTtarioel far grcxp decision support systems 
and systemic management software 

Please contact us at COMDEX or send a fax to 
++49-711 -9499660 

We are a member of corporate dei&bpmertgtvup 

Circle 335 on Inquiry Card. 


RegioGraph 

The leading mapping software 




MACON GmbH 
Schoenbornstr, 21 
D-68753 Wagh&usel, Germany 
Phone: +49-72 54/9 83-0 
FAX: +49-72 54/9 83-290 
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Featuring these 
two top-rated, 
award-winning 
diagnostic tools 
tram 

miGRO 2000. me: 


Winners of these awards: 


BYTE 


"You name it, 
this tests it. If you 
maintain PCs, 
you'll love it." 

—Jerry Poumelle, 
BYTE Magazine, May 94 


SkfmceNews 

product op the: month 



Fully o/s independent 
diagnostic software... 


M ICRO-SCOPE Universal Computer Diagnos¬ 
tics was developed to satisfy the expanding 
need for accurate system diagnosis in the rapidly 
growing desktop computer market- Patterned after 
super-mini and mainframe diagnostic routines, 
MICRO-SCOPE runs independently of any stan¬ 
dard operating system, and is therefore at home on 
any machine in the Intel world. Speed, ease-of-use, 
and razor sharp accuracy are a few of the advan¬ 
tages that arise from this system independence, 
together with an impressive list of functions 
including the ability to perform low level format¬ 
ting on every drive currently manufactured, 
including all IDE drives. 

# LOW-LEVEL FORMAT — Performs Low-level 
format on all drive types Including IDE drives. This 
function cannot hurt IDE drives. • USE CON¬ 
TROLLER BIOS — Program will access BIOS format 
built into any hard disk controller—even Con¬ 
trollers yet to be invented. • O/S INDEPENDENT 
— Does not rely on O/S for diagnostics. Talks to PC 
on hardware leveL All tests are full function regard¬ 
less of O/S (i.e, Novell, UNIX, OS/2}. • TRUE 
HARDWARE DIAGNOSTICS - Accurate testing of 
CPU, IRQ's, DMA's, memory, hard drives, floppy 


drives, video cards, etc. i BATCH CONTROL — All 
tests, even destructive, may be selected for testing. 
• ERROR LOGGING — Automatically inputs errors 
during testing to an error log. • AUTOMAPPENG 
— Automatically bad sector maps errors found on 
hard disks. • IRQ DISPLAY — Show bits enabled 
in IRQ chip for finding cards that are software driv¬ 
en, (Network, Tape Backup, etc.) • IRQ CHECK — 
Talks directly to hardware and shows I/O address 
and IRQ of devices that respond, • MEMORY 
EXAMINE — Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available 
memory space, § SECTOR EDITOR — Allows the 
editing of anv sector of floppy or hard disk media 
(even track 0). * AND MUCH MORE.„We don't 
have enough space here for everything this soft¬ 
ware can dot 



The only Power-on Sen-Test 
card you need to denug any 
“dead" PC... 


//T^his is the only card that will function in every 
1 system on the market. The documentation is 
extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes 
a detailed reference to the bus signals monitored 


by the card." —Scott Mueller from his globally 
recognized book, 'Upgrading & Repairing PCs, 
Second Edition’ 


• Includes pads for voltmeter to attach for actual 
voltage testing under load, • 4 LEDs monitor 
+5vdc -5vdc +I2vdc -I2vdc. • Monitors Hi Sr I.o 
dock and OSC cycles to distinguish between dock 
chip or crystal failure. • Monitors I/O Write and 
I/O Read to distinguish between write and read 
errors. # Monitors memory write/ read to distin¬ 
guish between address line failures and memory 
chip failures. • Monitors ALE for proper CPU/DMA 
operation. • Monitors Resel to determine if reset is 
occurring during POST, indicating short. * Moni¬ 
tors progress of POST witfwwf POST codes. • Reads 
POST codes from any IBM or compatible that emits 
POST codes. ISA /ELSA/MCA, • Compatible with 
Micro Channel computers, f Dip switch allows 
easy selection of I/O ports to read. • Includes tri- 
state LOGIC PROBE to determine actual chip fail¬ 
ures. • Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. • AND 
MUCH MORE... 

Also ask about our other Inivcna! Products— 

Micro-Scope CLIENT: file practical answer to 
remote diagnostics (no modem required). 

The COMPUTER CONSULTANT: Um accurate 


realtime benchmarking tool. 
Micro-Scope CENSUS: 

Inventory software 
to see and record what's 
inside all of your PCs* 



call now for special Pricing: 1 - 800 - 864-8008 or Fax (818) 547-0397 

1100 East Broadway, Suite 301, Glendale, California • Phone 818/547.0125 • Fax 818/547.0397 
International Orders please call: MICRO 2000 Australia: 61-42-574144 • MICRO 2000 Europe (UK): 44-462-483-483 
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CrULl WLJ VAU u uuva 
SS*GDT and GSS*GKS on MS Windows! 

Available on DOS, MS Windows, Windows NT, OS/2 PM, Interactive Unix, Onsite Unix SVR 4.2, Solaris, 
and SCO Unix. Your applications written with the GSS*CGI Graphic Tools are portable to all platforms. 

32 Bit Technologie also on DOS with PharLap DOS extender, Lahey Fortran F77L-EM/32, 

Watcom C, Watcom Fortran, Visual C++ and MetaWare High C/C++. 


GSS*GDT 



Graphics Development Toolkit enables you to develop 
applications in a device and system independent way with 
the help of device-specific drivers based on the ISO CGI 
Standard. GSS*GDT consists of a library with more than 160 
callable C and FORTRAN functions and is compatible with 
the Graphics Development Tools from IBM and SCO. 


CGM 



Computer Graphics Metafile is the ISO/ANSI 
standard for system independent storage of 
vector and rasterbased graphical information. 

CGM is part of the worldwide CALS and ATA 
initiatives that optimize industrial processes and is 
implemented in hundreds of applications. 

Together with our partner, Henderson Software 
Inc., whose president Lofton Henderson is the 
technical editor of the CGM standard, EMATEK 
offers a complete product line of CGM tools. 

The C function library to generate 
standard compliant CGM metafiles. 
The C function library to interpret 
CGM metafiles. 

MetaCheck: The tool to check CGM metafiles for 
standard conformity. 

CGM printer driver for MS Windows. 
Metafile Interpreter for MS Windows 
and CGM/WMF Converter. 

The high level C and FORTRAN 
function libraries to interpret and 
convert CGM metafiles via GSS*GKS 
and GSS*GDT. 


Call for a free demo with source code. 
ftp.roka.net/store/ematek/gssdemo.exe 


Graphical Kernel System is a C and FORTRAN function 
library that enables you to develop portable graphic 
applications which include for example user interaction, 
coordinate transformation and object segmentation, based 
on the ISO GKS Standard. GSS*GKS, which is installed in 
large quantities on the DOS platform and has been proved 
successful for years, is now available for the graphical user 
interfaces and therefore offers the software developer a 
smooth transition to the new windowing systems. 


MetaGen: 


MetaTran: 


MetaPrint: 

HSIview: 

GSS*CGM: 


GSS*EVT 


EMATEK Vectorfont Toolkit enables you to integrate vectorfonts into 
your application. Supported font formats are PCL5, PostScript Type 1, 
TrueType and Bitstream Speedo. GSS*EVT offers a variety of additional 
elements and attribute functions like character height and gap, rotation 
and italicize angle, fill area pattern and outlinewidth, shadow, backgro¬ 
und boxes, leader and underlining as well as sub- and superscripting 
for scientific purposes. GSS*EVT is an add-on product for GSS*GDT, 
GSS*GKS and MS-Windows SDK. 


HP 


GSS*GCT 




Graphics Charts Toolkit provides you with high-level 
functions to integrate presentation graphics into your 
application. With only a few calls you can output pie, bar, 
line, step, schedule or text diagrams on a display or printer. 
Each part of the chart can be altered through the related 

attribute functions. n— i-—- 

h=] Training & Consulting 


GSS*GCT is an add-on 
product for GSS*GDT and 
GSS'GKS. 


Our training and consulting group is 
available to assist you in the design and 
development of graphical applications, 
device drivers, etc. 
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EmatekGmbH 

Subbelrather Strasse 17 • D-50823 Cologne, Germany 
Phone: +49-221-512074 Fax: +49-221-529666 

Email: gsscgi@ematek.de 


A sign of Quality for over 12 Years 
























































































Multimedia for Portable Computing. 


New Media gives meaning to the words 
“Plug & Play.” From our award winning 
.WAVjammer 16-bit Stereo PCMCIA Sound 
Card, to our industry leading Bus Toaster 
high-speed PCMCIA SCSI 11 adapter. 

New Media turns portable computers 
into complete multimedia solutions. 

NEW! We’ve got the right combina¬ 
tion by building 
our award win¬ 
ning technology 
into a single card. 

The Multimedia Combo. 
CONSUMPTION The industry’s first 

16-Bit CD Quality Sound 
and High Speed SCSI II PCMCIA adapter. 


Turn it up! With all New Media products, we 
include complete software so you have 
everything you need to take your 
• m show on the road. And they’re 
Hilly hot swappable. You 
can switch New Media 
PCMCIA cards without 
shutting your system down. 

No rebooting. No kidding! 

If you want Fax Modems, Ethernet, SCSI, 
Sound, Hard Drives, Memory and more. New 
Media’s the company. Gel the most for your money. 
Get true Plug & Play, lifetime guaranteed products 
from New Media. We’re the experts. 

Look for us on your retailers shelf or call us today 
at 1-800-CARDS-4TJ for true Plug & Play products 
from New Media. 





IMEW MEDIA 

The Experts In Plug & Play 
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SOFTWARE SECURITY 


^mr/ 


Protect your software for good and relax! 



CRYPTO-BO jf 


in your net gives no chance to 
sharks and pirates. 


The CRYPTO-BOX E provides software protection in single PC and 
LAN-environments. A brand new concept allows software developers 
to limit user access by password - and at a reasonable price! 

□ Revolutionary microprocessor technology 

□ Programmable memory (560 bytes) 

□ Officially approved IDEA ™ crypt algorithm (ISO 9979/2) 

O Absolute compatibility and transparency 

Jl Maximum number of concurrent users in LANs configurable without 
changing the key 
O Minimal implementation time 

Call now for your evaluation kit, or send E-Mail: 100273.171@compuserve.com. 
See us at Comdex/Fall: Sands Expo and Convention Center, Booth # S 3019 





USA 

1338 La Vista Rd NE 
Atlanta, GA 30324 
Phone: 404-320-9229 
Fax: 404-320-9229 



Germany / International 

Vahburger Strafie 68 
D-85104 Wackerstein 
Phone: +49-8403-1555 
Fax: +49-8403-1500 


CRYPTO-BO/ 

France 

28, rue de Lattre de Tassigny 
F-67303 Schiltigberm- Strasbourg cedex 
Tel.: +33^8881 -4031 
Fax: +33-8881-2028 
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XoftWare 
PC-to-UNIX Connectivity. 






Now on displays everywhere. 

Where can you find a PC-to-UNIX solution that runs on all your PC and Macintosh platforms? With MfC/tPSOft 
XoftWare®, it's all under one roof. An easy-to-use PC X server that runs on everything — and runs fash* MMMMB 
So you get multi-platform support without the multi-vendor runaround. And with AGE's Professional Utilities, you get 
additional PC-to-UNIX print, terminal and file management connectivity. ♦ And now t for a limited time, you can get a 
full-functioning copy of XoftWare for just $991 (Limit one per customer site.) Call us today at I-800-PICK-AGE 
(1-800-742-5243) or send e-mail to sales@age.com to reserve your copy. 

«age 


AGE Logic. Inc. 99S5 Pacific Heights I3lvd. f San Diego, CA 92121-4337 
Td: 619.455.8600 Fax: 619.597.6030 e mail: sales0age.com 

XoftWare k a registered trademark of ACE Logic, he. 


ACE Logic's XoFlWure/32 for Windows won the Open 
Systems Today Performance Showdown, May 23, 1994 


Fast, Focused Answers To Your IT Questions 
Delivered To Your Fax Machine . . . 

24 Hours A Day, 7 Days A week 


Instant access to Datapro’s product and technology reports is just a phone call away. Whether you’re 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 



Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special interest to BYTE readers: 


>■ 486-based transportables 
>■ CD-ROM drives 
>■ Integrated desktop applications 
>■ Storage subsystems 
>■ Client/Server technology and architecture 


DATAPRO 

=Mr 

WHEN YOU NEED IT 800-329-8398 (800-FAX-TEXT) or 609-764-2840 


228 BYTE NOVEMBER 1994 
























PC DIAGNOSTICS THAT 

’ GET DATA BACK 

) RESOLVE ANY IRQ OR 

"miFFmmii&MSF 




The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble¬ 
shooter bypasses DOS & tests 
all major hardware components 
directly for true accuracy while 
other programs often give 
erroneous test results! Loaded 
with all the tests you'll need to accurately isolate the 
source of PC failures, Priced far below all competitors. 
Call now for full list of latest features I 


#1 WINDOWS 





RESCUE Data Recovery Soft¬ 
ware™ is the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can’t read 
them! RESCUE recovers data 
other recovery programs 
cannot. RESCUE automatically 
recovers DOS & Windows files 
including data from compres¬ 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu¬ 
able data. Call now! Don! wait until your data is lest! 


FIX OR INSTALL ANY 





"| The Discovery Card™ is the 
first tool to accurately resolve 
any IRQ or DMA conflict. 18 
LE.D. lights (11 for all 
interrupts and 7 for all DMA) 
immediately report actual 
usage thus saving time when 
configuring, upgrading or 
debugging PC’s. Software 
alone cannot detect DMA usage and Is often wrong 
when reporting IRQ conflicts! Call now, save time 
and end the frustration! 


ISOLATE 





Skylight™ is the #1 rated Win¬ 
dows diagnostic (PC Magazine) 
that tunes optimizes & trouble¬ 
shoots Windows for maximum 
speed and performance. Edits 
all .INI files safely. Graphically 
displays how Windows is using 
memory, system resources, 
system metrics, GUI heap 
usage plus much more with hundreds of reports! A 
must for all Windows users! Call now for full list of 
features! 


=3=2 DrivePro™ provides fast, p-re- 

MnvePra else installation and mainten- 

k ance to r any hard d rive. Ove r- 
ride BIOS limitations for user- 
definable drive types. DOS 
format any size hard drive in 
under 30 seconds. IDE drives 
can be installed in less than 60 
seconds. Allows the use of IDE 
drives with MFM/RLL or ESDI drives in the same system. 
Retrieves the manufacturers’ recommended specs from 
the drive itself, plus much morel Call now for full list 
of features! 


The Alert Card™ is the only 
add-on card that monitors and 
diagnoses power and temper¬ 
ature changes in a PC or File 
Server. L.E.D. lights and an 
audible alarm alert you 
whenever a system's power or 
temperature goes out of a safe 
operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. A must for every fife server to pinpoint problems 
before they occur. Call now tor complete specs! 





BUILD YOUR NEXT 


VITAL HARDWARE SPECS 





LANDestgner™ is the first 
network design software that 
makes creating and installing a 
network easy, fast and inexpen¬ 
sive! Exposes protocol viola¬ 
tions. Issues warnings where 
designs lead to spec violations, 
installation problems or outstrip 
site power and cooling. Provides 
reports for bill of materials, installation sequence, instal¬ 
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
more! Call today for full specs! 


MICROHOUSE 


The Technical Library on 
CD-Rom™ is compiled from over 
50,000 pages of technical 
hardware manuals! Contains 
complete configurations, speci¬ 
fications, diagrams, settings, 
component locations and other 
vital hardware technical Informs- 
—— - tion all at your fingertips on 

CD-ROM. Includes main boards, network interface cards, 
hard drives, controller and I/O cards. A must for any 
service department. Call today for special pricing] 



DEBUG ANY DEAD 


Don't throw away expen¬ 
sive motherboards, use 
PocketPost™ to debug dead 
Pc's. Feature packed diagnostic 
add-on card displays BIO S. 
P.D.S.T. codes and tests 9 
critical bus & clock signals 
300+ page manual has all the 
B.I .O.S. manufacturer codes 
you need to isolate the source of failures. Includes 
detachable logic probe for optional component level 
testing. Call today and start saving money! 




CALL TODAY FOR YOUR 
[F®Ii BIWliTTilt 


Free Technical Support o Next Day Shipping o Performance Guaranteed 

( 800 ) 853-4833 


and learn how to resolve... 

— System Failures 

— Drive Crashes/Data Loss 

* I RQ/DIV1A Conflicts 

— intermittent Failures 

* Overheating 

* Rower Problems...and more! 



International: (813) 539-7283 • Fax: (813) 531-D2DD 
All Micro, Inc. 

18820 U.S. Hwy. 1 9 N, #215. Clearwater. FL 34624 BM 


€> 1994 AIIMicro.Inc. Fax Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesagner and The Alert Card are 
trademarks of AltMicroJnc. All Rights Reserved. Other names are trademarks of their associated owners. Specifications subject lo change without notice, 
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Give BYTE a Piece of Your Mind! 

Answer BYTE's Expert Opinion Poll on Windows and Windows NT 

As a technology leader, you and your company are no doubt already evaluating Windows 95 and Windows NT 3-5 for a 
variety of applications. BYTE wants to know your opinions and plans regarding Microsoft’s newest operating systems. 
So what are you waiting for? Please take five minutes to answer the questions below, and let us know what you think! 

Windows 95/Windows NT Survey 


1, Do you agree with the statement dial Windows NT 3-l is a 



True 

Somewhat true Very true 

Enterprise server platform 

□ 

□ 

□ 

Desktop OS 

□ 

□ 

□ 

Both of the above 

□ 

□ 

□ 


2. Do you agree with the statement that Windows NT 3.5 (Daytona )is a 


Enterprise server platform 

TYue 

□ 

Somewhat true Very true 

□ □ 

Desktop OS 

□ 

□ 

□ 

Both of the above 

□ 

□ 

□ 


3, If you have not purchased Windows NT 3,1 yet, will you purchase Windows 
95 in place of Windows NT? 

□ Very likely □ Somewhat likely □ Not likely 

4. If you have purchased Windows NT 31, will you upgrade to Windows NT 
3,5 (Daytona)? 

□ Very likely □ Somewhat Ukely □ Not likely 

5.1 believe Window NT 3,5 (Daytona) will be better than Windows NT 3. \, 
because 

□ it has better RAM management 

□ It has better graphics capability 

6.1 believe Windows 95 will be belter than Windows 34, because 

□ It has superior multitasking 

□ Its 32-bit architecture is more robust & reliable 

□ It has a new, easier to use user interface 

7. Are you are planning to evaluate Windows 95 

□ for yourself □ for workgroup/dep! □ for organization 

8. How quickly after the product is available will you deploy 

□ 0-3 months □ 4-6 months □ 7-10 months 

9. What would hold you back from deploying Windows 95? 

□ Cost of deployment 

□ Compatibility with existing applications 

□ Stability of release 

□ Other_ _ 

ill. Would you purchase a new system to run Windows 95? 

□ Very likely □ Somewhat likely □ Not likely 

11, Would you upgrade your system to nm Windows 95? 

□ Very likely □ Somewhat likely □ Not likely 

If yes, which components would you add? 

□ CD-ROM drive □ Hard drive 

□ Video accelerator □ Memory 

□ Soundboard 


12. How much, if anything, have you seen, heard or read about Daytona 
(Windows NT 5,5)? 

□ Great deal □ Nothing at all 

□ Fair amount □ Don't know 

□ Only a little 

13. What is the most important source of information for you concerning 
Operating Systems? 

□ Computer publications like BYTE 

□ Company literature 

□ Trade shows 

□ Information received from friends and coworkers 

14. From what you have heard of Windows 95 so far would you purchase it? 

□ Very likely □ Somewhat likely □ Not likely 

15. From what you have heard of Windows NT 3.5 (Daytona) so far, would 
you purchase it? 

□ Very likely □ Somewhat likely □ Not likely 

Why not?___.______ 




Hi. How much would you pay for Windows 95? 

□ $50-$60 

□ $80-$90 

□ J6o-$70 

□ $904100 

□ $70480 

□ >$100 

17. About how many people are employed throughout your entire company, 
including ail divisions and locations? 

□ t.ess than 50 

□ I ,000 lo 4,999 

□ 501« 99 

□ 5,OOOio9,999 

U 100 to 499 

□ 10,000 to 19,999 

□ 500 lo 999 

□ 20,000 or more 

18. What is your company’s primary business? 

□ Manufacturing 

□ Wholesale/Retail Trade 

□ independent consulting 

□ Conimimicaiions/Htilities 

□ School or university 

□ Medical/Dental/Legal 

U Engl nee ring/R&D 

□ Aeropace/Defense 

□ Govemment/Military 

□ Mimng/Construcfion 

□ l : i nance/lnsu rancc/Rcai Estate 

19. Additional comments: 

□ Other business 




FAX this completed form (without a cover sheet please!) to (603) 924-2530. 

If you don’t have access to a fax, simply photocopy and mail this form to: BYTE Windows Survey, c/o Market Research Dept., 
One Phoenix Mill Lane, Peterborough, NH 03458 

■ mi ■■ ■ ■■ 

Because the Exjfjrrt s decide. 


BYTE 
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SmartPad' 


Instantly embeds powerful, customizable 
toolpads in all your Windows & DOS applications. 


Buttons can launch programs, run 
recorded macros, send menu/ 
keystroke commands, and execute 
DDE commands 


Use any bitmap 
as button face or 
combine text 
and bitmaps 


Helpful popup 

ButtonClues™ 


Use innovative tab buttons to 
create multiple button “layers" 


Embed or attach custom 
toolpads at the top, left, 
right or bottom of any 
program window 



Launch 
Microsoft 
Word 6.0 


Delete 


Document 


Convert any application— 
into a Windows shell 


Disk Iree View 
Mop 


File Manage 


Options Mail Windo v Help 


Graphics | Utibties 


Filing Tools 


- 111 ~ 


r 




D D 


C:\SMARTPAD\ . :2 - [MS-DOS 61 


Create floating pad 
palettes that pop up 
automatically or on- 
demand via mouse 
click or hot key 


Add a macro 
recorder, task 
manager and 
Run... processor 
to any toolpad 


CL 

New 


n 

Name 

— 


ft 

Run 


S martPad is the 

perfect front end for 
Windows that 
allows you to perso¬ 
nalize and automate all 
your applications without 
programming. You can 
achieve in a matter of a 
few hours the results that 
previously needed 
months of programming 
and trial and error. 

SmartPad Developer 
Edition includes 
SmartScripts, a fully 
VBA Compatible macro 
language, that allows you 
to add decision-making 
power to your single-click 
applications — easy-to- 
use "procedural snippets" 


for incorporating if-then- 
else logic, looping, 
subroutines, and more. 
Plus you can compile 
SmartScripts for tamper- 
free, higher performance. 

SmartPad is the quickest 
and most reliable way to: 

Seamlessly embed 
customizable toolbars 
in any Windows or 
DOS applications. 

Add BalloonHelp and 
ButtonClues to any 
application for ease of 
use. 

Automate repetitive 
and complex tasks 


FAX ORDER TODAY: 
404 * 892*0981 

Major Credit Cards Accepted • For Federal Express Delivery Add S20 










with Macros, DDE, 
Scripts, etc. 

^ Automate data 
sharing across 
Windows, DOS 
and host-based 
applications. 

^ Create customized 
shell to replace 
Program Manager. 

Standardize the 
look, feel and func¬ 
tion across applica¬ 
tions from different 
vendors. 



PRODUCT REVIEWS 


"There is a deeper, 
almost revolutionary 
side to SmartPad 
that stands out as an 
achievement ivorth 
exploring." — 

Brian Livingston, 
Windows Sources 

"The toolbar utility 
to end all toolbar 
utilities." — 

PC World, Sept. '94 

"Now you can do 
more things in less 
time and with less 
effort than you ever 
thought possible." — 
eMAG 

blox 

1201 West Peachtree St. 

Atlanta, Georgia 30309 
TEL 404-892-0202 





Circle 342 on Inquiry Card. 





















































































































































SOFTWARE 


PRODUCT 

OF THE YEAR 


CorelDRAW 4 Wins Prestigious International Award 


• CHIP Magazine, Germany, March, 1994 



INCLUDE 2 VALUE-PACKED CDs 


featuring a complete CD 
version of CorelDRAW 4, 
plus libraries of clipart 
Images and symbols, fonts, 
animation and sound, 
and a Video for Windows 
enhanoed QuickTour. 




Versatile Charting 

and Conven«nt Spreadsheet 



Create Dazzling 
Illustrations 


COREL P&fMM 


The Best in Graphics 





CorelDRAW 4 has been honored with an unprecedented award by 
becoming the first graphics software package ever to win Germany’s 
CHIP award — best overall software package of all categories. The 
winner of over 150 first place awards. CorelDRAW 4 is recognized 
internationally for its overall excellence and unsurpassed power! 
CorelDRAW 4 has all the power and modules of CorelDRAW 3 and 
so much more! It's the ideal desktop publishing tool. CorelDRAW 4 
includes advanced word processing features, multi-page layouts, OCR, 
animation capabilities, and dozens of new artistic and special effects; 
with more fonts, more clipart images and symbols, more graphics 
capabilities and more business applications. 


Includes: 

• ILLUSTRATION • PHOTO-EDITING • ANIMATION 

• CHARTING • PRESENTATIONS 

and more! 

• VISUAL FILE MANAGEMENT 

• ADVANCED DIRECT SCANNING 

• POWERFUL OCR 

• SINGLE-STEP FORMS TRACING 

• FLEXIBLE MULTI-PAGE LAYOUTS 

• EXPANDED DTP FEATURES 

• over 18,000 Clipart Images & Symbols 

• over 750 Fonts 


• THOUSANDS OF FRACTAL TEXTURES 

• DAZZLING SPECIAL EFFECTS 

• CONVENIENT SPREADSHEET 

• 100s OF ANIMATIONS AND PROPS 

• COMPLETE COLOR SEPARATIONS 





COREL DRAW! 

The Best in Graphics 

Award-winning CorelDRAW 3 is celebrated 
worldwide for its ease of use. incredible value and 
outstanding features. CorelDRAW 3 has precision 
type control, amazing special effects, and powerful 
illustration tools which make it the perfect entry-level 
graphics package. 

•over 14,000 Clipart Images & Symbols 
♦ over 250 Fonts 




S 1 *\ COMPUTER DISCOUNT 
(CDW) WAREHOUSE “ 

W 800-279-4CDW 



Enter the Corel $2,000,000 World Design Contest and win! 

(September to March) To receive a faxed copy of the contest 
rules and an entry form please call: 1-613-728-0826 ext 
3080, Document #1004. To leave a message please call: 
1-613-728-0826 ext. 1609. 

£c°rel 

1-613-728-3733 exL28 


• USS pus apobcable taxes 
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Hardware 


Face-to-Face Collaboration 


Despite the need for more standards and affordable 
bandwidth, current desktop videoconferencing products 
work well for group collaboration 


ERIC GARLAND AND DAVE ROWELL 

V ideoconferencing is not a new 
industry, but until recently, it 
has been confined to large 
room-based systems and cartable (roil- 
about) small-group systems costing 
$20,000 and up. Faster desktop PCs, in¬ 
creased network and communications 
bandwidth, and more-capable digital video 
components—all at lower prices—have 
brought videoconferencing on desktop sy s¬ 
tems into the realm of possibility and even 
affordability (see “Video Conquers the 
Desktop/’ September BYTE 1993). 

A broad range of videoconferencing 
products is now available for a variety of 
hardware platforms and communications 
channels. We look at five of them in this 
review. Two are Unix software packages 
that work over networks on video- 
equipped Silicon Graphics, Inc., and Sun 
Microsystems' workstations: InPerson 
Desktop Conferencing from SGI and 
Show Me from Sun, Two are Windows- 
based hardware/so ft ware kits that give a 
PC videoconferencing abilities over ISDN: 
Vistium Personal Video 1300 from AT&T 
Global Information Solutions and Pic¬ 
tureTel Live PCS 100 from PictureTel. 
And one. In Vision Desktop Video/Docu¬ 
ment Conferencing Software V.3.0, from 
In Vision Systems, is a software product 
that turns a Windows PC equipped with 
relatively inexpensive video and audio 
hardware into a network videoconferenc¬ 
ing station. It works with a variety of net¬ 
work operating systems and media types. 

New Uses 

Putting videoconferencing capabilities into 
desktop systems has spawned new appli¬ 
cations like document conferencing, or 
whiteboarding, where people work to¬ 
gether on an electronic document using 
software tools (see "Desktop Data Con¬ 
ferencing,” May BYTE). Many videocon¬ 
ferencing programs allow application shar¬ 
ing, where participants collaborate on 
projects using the same virtual spreadsheet 
or word processor. 

These new videoconferencing applica¬ 
tions don't require the same video quality 


as do long-distance meetings, 
where appearances and the 
ability to detect nuances of ex¬ 
pression are critical. As a re¬ 
sult, they've created a market 
for even lower-priced video- 
conferencing systems. Al¬ 
though companies like Com¬ 
pression Labs and PictureTel 
have had desktop products for 
several years, their systems 
are still expensive because 
they rely on a hardware codec 
to digitize, compress, and de¬ 
compress the transmitted 
video data. 

Intel started the current 
trend toward more-afford- . 1 
able systems when it intro¬ 
duced its ProShare Video 
System 200 in January. By relying 
on a software codec (based on its 
Indeo codec) that doesn’t depend so much 
on DSPs (digital signal processors), Intel 
can offer its hardware/software package 
for $2500, The Intel product provides the 
same software features as the more ex¬ 
pensive PC upgrade kits, works over the 
same 128-Kbps ISDN connections, but 
produces somewhat diminished video qual¬ 
ity. Creative Labs recently took that trend 
further by offering a $ 1500 upgrade kit 
that works over regular phone lines (see 
the text box "Low-End Conferencing”), 

Old Barriers 

In spite of lower prices and mature appli¬ 
cations, tliere are reasons to wait regarding 
desktop videoconferencing. Lack of stan¬ 
dards is one. H.320 is an ITU-T (Interna¬ 
tional Telecommunications Union-Tele¬ 
communications Standards Section) group 
of standards {see the text box "Videocon¬ 
ferencing Standards 1 ') that includes the 
H.261 video codec standard among sev¬ 
eral others (H.320 has come to represent its 
parent Px64 videoconferencing standard). 
This standard has encouraged the prolif¬ 
eration of videoconferencing products in 
the last couple years, but it isn't well suit¬ 
ed to software processing by a CPU, nor 
does it support document conferencing. 
Companies like Intel have used their 




own codecs to ship 
affordable products. Although Intel has 
promised H.320 support by year's end. the 
ProShare Video System 200 has been pop¬ 
ular enough that it threatens to make the In¬ 
tel codec a de facto standard. 

For remote connections, ISDN is the 
connection of choice. Unfortunately, 
switched digital phone services such as 
ISDN aren't yet universal or fully stan¬ 
dardized. Also, no inexpensive and sim¬ 
ple way exists to videoconference over 
ISDN with more than two parlies involved. 
To do so, you must go through a service 
provider with MCU (Multipoint Control 
Unit) capability. 

In fact, AT&T plans to have a complete 
multipoint conferencing service available 
by the first quarter of 1995, using its ex¬ 
isting digital infrastructure. As part of its 
WorldWorx Network Services, AT&T 
will offer multipoint collaboration by link¬ 
ing two to 22 people in a videoconfer¬ 
encing session. The service will also in¬ 
clude data transfer and application sharing. 
Although WorldWorx will be based on 
H.320 standards, AT&T has agreed to 
support Intel ProShare by transcoding. 
This strategy would allow ProShare sys¬ 
tems to link with H.320 systems in a mul¬ 
tipoint videoconference, but transcoding 
would entail some measure of delay. The 
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AT&T announcement makes Intel’s fu¬ 
ture support of H.320 a bit less critical. 

Regarding LANs, there are no standards 
for videoconferencing at all. LANs have 
plenty of bandwidth compared with ISDN, 
but the unpredictable and bursty nature of 
data transmission over shared-media net¬ 
works like Ethernet and Token Ring isn't 
naturally suited for transmitting audio and 
video data, which require dependable 
isochronous bandwidth. LAN-based 
videoconferencing software must 
jump through a few hoops 
to provide smooth au¬ 
dio and video without 
unacceptable delays. 

H.320 does not yet 
fit well with LAN re¬ 
quirements, and al¬ 
though some programs 
provide it, LAN prod¬ 
ucts use proprietary 
codecs that prevent inter¬ 
operability. 

Switching hubs and faster / V 1 

LAN standards will ease l * 1 1 
data flow and reduce the 
traffic burden that video data places on a 
network. Also, ITU-T LAN videoconfer¬ 
encing standards are under development, 
as well as an IEEE standard for isochro¬ 
nous Ethernet. For long distance network¬ 
ing, ISDN is still your best bet. 

ATM (Asynchronous Transfer Mode) 
may solve the problems involving band¬ 
width and standardization. At speeds rang¬ 
ing from 155 Mbps to over 2 Gbps, ATM 
can provide the necessary speed to han¬ 
dle videoconferences and still have plenty 
of bandwidth left over for other opera¬ 
tions. ATM will also span from LAN to 
WAN, including communications service 
pro-viders, raising hopes of videoconfer¬ 
ence standards that work at all levels. 

One advantage that LAN-based video- 
conferencing packages have over ISDN- 
based products is multipoint conferencing. 

If your LAN can support the traffic, LAN 
programs like those from SGI and Sun let 
you conference with multiple parties. 


and increases the amount of data sent per 
frame. Where bandwidth is limited, the 
software usually drops frames or, as in the 
case of AT&T's Personal Video 130() soft¬ 
ware, lessens image quality. Therefore, 
frame rate and image quality typically vary 
with the degree of movement. 

All the systems we tested boast frame 
rates of at least 15 frames per second (full 
motion is usually defined as 30 fps). These 
frame-rate estimates are based on best-case 
conditions with minimal 
movement—basi¬ 
cally, a still picture 
that looks the same 
whether the frame 
rate is 1 or 30 fps. 
For a more com¬ 
plete picture of 
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Vistium 


Frame Test 

All the products we evaluated provide 
real-time color videoconferencing. Evalu¬ 
ating video quality involves several fac¬ 
tors, including resolution, image clarity, 
and frame rate. The first two factors are 
subjective; frame rate can be measured. 

Testing actual frame rate at the receiv¬ 
ing end of a videoconference is tricky. 
Movement in the image, for example, 
makes video compression less effective 


frame rate, you need motion. 

We developed the VCBench test to pro¬ 
vide a measure of f rame rate, given a great 
deal of motion. Using a Creative TV Coder 
from Creative Labs, the VCBench test cre¬ 
ates a lest image at the sending end of a 
conference connection. The image is a 
white rectangle on a black background. 
The white rectangle fills one quadrant of 
the video image and moves sequentially 
from quadrant to quadrant at a set inter¬ 
val that can be adjusted with the test pro¬ 
gram. At the receiving end, four optical 
sensors monitor the video image, recording 
when the rectangle appears in each quad¬ 
rant. (Thumper II, BYTE Lab’s battery 
testing system, read the optical sensors.) 

To test frame rate, we slowly increase 
the speed of the moving box so that it 
switches quadrants at a speed that match¬ 
es the frame rate. The VCBench test de¬ 
tects dropped frames, which makes it easy 
to match box movement to frame rate. The 
test then displays actual frame rate. With 
all systems, we tested with the maximum 
supported video resolution (160 by 120 
pixels for InVision, 352 by 288 pixels for 
AT&T and PictureTel, 320 by 240 pixels 
for SGI, and 640 by 480 pixels for Sun. 
We tested the three LAN-based systems 
on an isolated lOBase-T segment to re¬ 
move traffic as an uncontrollable variable. 
For the two ISDN products, we used 
Teleos ISDN units to make the connec¬ 
tion. Both local and remote video win¬ 


dows were active in the receiving systems. 

While a white rectangle moving over a 
black background hardly resembles a talk¬ 
ing head, the image stresses the tested sys¬ 
tem. More important, the results matched 
our own subjective estimates of frame rate 
with high motion in real images. Also, the 
relative ranking of the five systems 
matched our own impressions. Frame rates 
for typical video sequences will fall some¬ 
where between the vendors* estimates and 
the VCBench test results. 

Vistium Personal 
Video 1300 

AT&T has been involved in bringing 
videoconferencing to the desktop from ear¬ 
ly on. providing chip sets as well as its 
own add-in boards. The Vistium Per¬ 
sonal Video 1300 is one of the two 
H.320-compatible ISDN systems we 
tested. It’s the one we like best be¬ 
cause of its functional software, 
fluid video, and use of a speaker- 
phone as its ISDN interface. 

The $4995 kit is designed for PCs run¬ 
ning Windows and includes two joined ex¬ 
pansion cards, Windows software, a camera, 
and a speakerphone. The two cards handle 
voice, video, and data transmission with 
AT&T’s A VP codec chip set and several 
DSPs. The two boards are joined and re¬ 
quire adjacent ISA slots. The host system's 
graphics card works through the Personal 
Video 1300 cards via a pass-through con¬ 
nector. The host systems that AT&T pro¬ 
vided for testing were two 
System 3333s (486DX2/66 ^ 

CPUs). As with Pic¬ 
tureTel Live, hard¬ 
ware video process¬ 
ing means the AT&T 
system works well on 
slower Windows PCs. 

Rather than use an 
expansion card to 
provide an ISDN 
connection, the 
Personal Video 
1300 can con- „ 


i; 


Vistium 


nect directly ■ \ ' ■ ■ • 

an AT&T 

8510T ISDN speakerphone. 

We really like this setup because it uses 
the already familiar phone interface. You 
can make telephone calls without having to 
deal with a software interface or having 
your computer on. The phone has all the 
buttons you would find on a standard PBX 
phone and a few more. 

This is a handy way to implement 
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Crossing Platforms 

I f you can’t wail for network videoconferencing standards and need to support mul¬ 
tiple platforms now. Communique 3.0 from InSoft (Mechanicsburg, PA) will inter¬ 
est you. It’s a multiplatform videoconferencing program that originated on Unix plat¬ 
forms and moved to Windows-based PCs this summer. The program can talk between 
an impressive list of hardware that includes Sun and compatibles, HP Apollo 9000, Dig¬ 
ital Alpha AXP. IBM RS/6000, and 486-/Pcntium-based computers. Communique 
support for both LANs and switched services includes TCP/IP. Ethernet. FDDI. ATM, 
Frame Relay, Tl. ISDN. Switched 56, and others. 

The program includes all the frills of a high-end videoconferencing package, in¬ 
cluding whiteboarding, file transfer, and meeting minutes. The program does applica¬ 
tion sharing that works across platforms. This means you could be sitting at an Alpha AXP 
and control an application running on a Sun machine, or vice versa. Like InVision, 
Communique supports PCs with many different video and audio boards. It isn’t for the 
faint of heart, though. It requires 16 MB of RAM (32 MB recommended) and 50 to 60 
MB of swap space on a hard drive. 

Pricing per seat starts under $2000, depending on platform. A Communique Con- 
ferenceKit for Windows 3.1 is $1995 and includes software, a video board, a camera, and 
a microphone. 


ISDN, and we hope this is the way they 
all will be some day. Our only complaint is 
that a regular incoming phone call causes 
the videoconferencing software to give 
you a “Call ringing on invalid type * 
ror message that shouldn’t 
come up. You can still answer 
the call as you normally 
would, so it isn’t a major in¬ 
convenience. 

A big problem with the au¬ 
dio portion of conferencing is 
echoing, which occurs when 
the microphone gain on the 
other end is too high and sends 
your voice back to you. This is 
not a problem with headsets 
and can be solved easily with 
some systems by moving the 
mike and speaker farther apart or ad 
justing the volume. 

The best approach with speakerphones, 
however, is echo cancellation, where the 
audio system subtracts some manifestation 
of your outgoing audio signal from the in¬ 
coming signal after an appropriate delay, 
thus removing the echo. Both the AT&T 
and PictureTel systems have hardware echo 
cancellation for their speakerphones. When 
you start it up, the AT&T system also pro¬ 
duces a series of initialization tones that al¬ 
low the speakerphone to adjust its mike gain 
to the acoustic surroundings. 

We also like the Personal Video 1300 
software. It’s a group of six applications 
managed by an overlord program called 
Video Manager. There’s a window for the 
videoconferencing function and a separate 


whiteboard window. The package also in¬ 
cludes file transfer, application-sharing, di¬ 
rectory, and phone-dialing programs. The 
whiteboard program follows the paradigm 
of a draw program, so everything you draw 
is an object that you can manipulate. 
Video Manager makes it easy 
to manage the different pieces 
of the package. For instance, 
if you load the whiteboard pro¬ 
gram, you can shrink the video- 
conferencing program into an 
icon in the Video Manager to 
get it out of the way. 

The Personal Video 1300 
hardware uses chroma key¬ 
ing to superimpose a video 
over an image generated 
by the graphics card. 



InVision 


The graphics card generates a box 
filled with a key color where the video 
should display and sends that image to the 
video board via a pass-through connector. 
The video board then uses the chroma key 
to overlay the video image and sends the 
resulting mixed image to the monitor. 

Chroma keying has several benefits. Be¬ 
cause the graphics card controls the video 
area, it’s easier to put video in a well-be¬ 
haved window that can be overlapped by 
other windows. Another benefit is that the 
video data doesn’t have to be stored in the 
graphics card's frame buffer, an action that 
requires work by the CPU—nor is the 
CPU involved in decompressing the in¬ 
coming video. With chroma keying, the 
video card does that work. By not load¬ 
ing down the CPU, Personal Video 1300 


can run gracefully on slower systems. 

One hitch with overlaying the video 
with chroma keying is that screen capture 
implemented through the graphics card 
will show just a colored box where the 
video window is. However, the AT&T 
system provides a way to capture video 
images directly from the video board. 

Video boards with multiple input and 
output jacks give you flexibility. The Per¬ 
sonal Video 1300 software lets you toggle 
between its two video inputs so that you 
can, for instance, switch to a document 
camera or a prerecorded video sequence. 

Personal Video 1300 got an impressive 
VCBench test rating of 7.9 fps, but its 
snappy response with motion came at the 
expense of image quality. When there was 
a lot of movement, the picture got blocky. 
Still, it had the most fluid video next to 
Sun's ShowMe, and that’s impressive for 
a system communicating over a 128-Kbps 
ISDN line. 

Since we tested the Personal Video 
1300, AT&T upgraded the quality of the 
camera, which should sharpen images. The 
company also introduced Vistium Personal 
Video 1200, which uses a software H.320 
codec. Priced at $2500, it’s intended to 
compete with Intel’s ProShare videocon¬ 
ferencing system. 


InVision Desktop Video/ 
Document Conferencing 
Software V.3.0 




In vision software's strong point is its $595 
price and its support of both LAN and long¬ 
distance communications. This Windows- 
based videoconferencing package’s weak 
point is video quality. A software-only prod¬ 
uct, it handles several codecs and commu¬ 
nications protocols and will support more in 
the future, including H.320. 

InVision Systems claims its 
package will work 
with almost any 
network operat- 
ing system or ar¬ 
chitecture, in¬ 
cluding WANs, 
as long as there 
is TCP/IP or IPX 
support. It also 
will work over 
V.32bis or fast¬ 
er modems. 


Because 
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Low-End Conferencing 


Jft s we completed this review. Creative Labs introduced a videoconferencing kit 
#%for use over standard phone lines. If you're on a light budget and want to do 
whiteboarding and application sharing, with a little low-quality video thrown into the 
mix, or if you need to videoconference where ISDN isn’t available. Creative Labs' $1500 
Share Vision 3000 system could be the answer 

It'sa two-board solution that includes a Video Blaster RT300 frame grabber card, an 
NTSC camera, a 28.8-Kbps modem, and a Share Vision card, which handles the seri¬ 
al I/O and audio. The Share Vision software includes modules for videoconferencing, 
whiteboard capabilities, application sharing. 11 Ic transfer, and a phone book. 

You can adjust the video resolution to any of three resolutions: 96 by 80 pixels, 128 
by 96 pixels, or 160 by 120 pixels. Creative Labs claims frame rates ranging between 
5 and 15 frames per second, though the highest figure musL apply to the smallest reso¬ 
lution due to the limited 28.8-Kbps bandwidth. A zoom button on the video windows 
is a useful feature that allows you to make your face fill more of the video window. 

A benefit to this system is that ihe components can sene other functions. You can, 
for example, use the 28.8-Kbps modem as a regular modem. The Video Blaster RT, a 
high-power video frame grabber with built-in hardware-assisted compression* includes 
Video for Windows drivers, so it can be used as a video digitizing board. 


only product, it relies on a third- 
parly video cap¬ 
ture board for 
digitizing a 
camera's 
video input 
and a Novell or 
TCP/IP net¬ 
work driver lor 
communi¬ 
cations, The program cur- 
rently works only with Video for Windows 
compression cards hut will support H.261 
and MPEG codecs in an upcoming version. 
In Vision Systems has found that decom¬ 
pressing the incoming video stream in soft¬ 
ware and displaying it on the monitor di¬ 
rectly through the graphics card provides 
the best video response on a LAN, With I his 
approach, a faster host system with local- 
bus graphics makes a big difference in video 
response. 

Wc tested In Vision software with two 
66-MHz 486 Dell Dimension 66Vs 
equipped with Intel Smart Video Recorder 
cards and Number Nine 64-bit VL-Bus 
graphics cards over IQBase-T Ethernet 
running NetWare, The Intel boards use In¬ 
tel’s Indeo software codec. The host sys¬ 
tem must also have Wave-compatible 
sound support. Like many current desk¬ 
top videoconferencing products* ii com¬ 
municates only with itself. 

You can vary video frame rate from 1 to 
20 fps to fit the capabilities of your com¬ 
munications pipe. On a LAN, that sets the 
program's bandwidth requirement between 
56 and 5 12 Kbps. With a modem, you must 


drop image size down 
to lOGby 100 pixels to 
get any kind of motion 
in the video. You can't 
count on the built-in 
compression abilities 
of V.32bis 
and faster 
modems, 
§ because the 
data is al¬ 
ready compressed. In addition, audio with 
a modem connection must be "out of band,” 
which means it must be a regular call over 
a separate phone line so you can talk while 
viewing the video image. 

LAN Audio is unidirectional (because of 
the Wave sound cards), so In Vision soft¬ 
ware provides settings for the threshold 
volume that puts a card in record mode, 
and a stop delay so that the card will wait 
out a set period of silence without stop¬ 
ping recording. 

In Vision comes bundled with Vision 
Graphics, a revamped version of Future 
Labs' Talk Show, which is a typical white¬ 
board program with features like a slide- 
tray interface for presentations. The pack¬ 
age provides no application-sharing 
abilities but can do JPEG compression for 
data transfers. One feature that InVision 
software offers that most others don’t 
is multipoint document conferencing (for 
up to 12 people), InVision Systems 
promises multipoint videoconferencing in 
the next version. 

Despite testing on an isolated l()-Mbps 
Ethernet segment, InVision software gave 



the worst video performance of any sys¬ 
tem. Running on a 486DX2/66, the pro¬ 
gram's result on the VC Bench test was a 
slow 2.9 fps. There were no problems with 
audio response and flow, but it tripped up 
on video periodically. Wc measured oc¬ 
casional delays between frames as long as 
990 milliseconds. 

The benchmark only confirmed our sub¬ 
jective impressions of the test system's 
video abilities. This program relies on In¬ 
deo software compression to digitize, com¬ 
press, and uncompress the video while its 
own software spits the video out over the 
Ethernet, The computer simply couldn’t 
keep up. The program should run better 
on a Pentium system. As systems become 
faster and codecs more efficient, this type 
of product wi ll provide more-satisfactory 
v i deacon fe re n e i ng. 


PictureTel Live PCS 100 



PictureTel has been in Lhe videoconfer¬ 
encing business for a long time and is 
well known for its larger systems. Pic¬ 
tureTel Live brings some of that technol¬ 
ogy to the desktop. Like AT&T's Per¬ 
sonal Video 13(X) system, it’s a competent 
two-board. ISDN add-in kit ($5995) that 
provides H.320 compatibility with hard¬ 
ware codec processing. It also has the 
best camera of all the systems we tested. 
If your company already has higher-end 
PictureTel equipment PictureTel Live 
will work with it. 

Unlike Personal Video 1300. PictureTel 
Live has SVGA (up to 1024- by 768-pixel 
resolution) on its video board. The video 
board and audio-communications board 
connect and must sit in neighboring ISA 
slots, (An EISA version is also available.) 
The audio board connects directly to an 
ISDN line, unlike that of the Personal Video 
1300. w hich goes through an ISDN phone, 
A phone-like unit acts as the audio inter¬ 
face, providing a handset 
and speakerphone capa¬ 
bility but no dial¬ 
ing pad. 

The PictureTel 
Live system has 
an excellent cam¬ 
era with lots of 
fea l u res: 

1 ever ad¬ 


justments 
for bright¬ 
ness, fo¬ 
cus, and 


zoom 

PictureTel 
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Videoconferencing Standards 


H.320 


The dominant videoconferencing standard developed by the ITU-T (International Telecommunications 
Union-Telecommunications Standards Section). It is a standard for describing videoconferencing termi¬ 
nals, but the term H.320 has come to represent a whole suite of specifications for enabling a compliant 
videoconferencing session. It was originally adopted for room-based videoconferencing and for digital 
lines such as ISDN. 


m 


The compression component of H.320. It specifies a range of intraframe and interframe compression 
algorithms that can work with Px64 digital channels (64 Kbps to 2.048 Mbps). 


CIF 


Common Intermediate Format. The optional high-resolution display format at 352- pixel (horizontal) by 
288-pixel (vertical) resolution. 


QCIF 


Quarter CIF. The minimum display format of 176-pixel (horizontal) by 144-pixel (vertical) resolution. 

H.231 an d H.243_ 

These standards cover MCUs (Multipoint Control Units). H.231 defines how three or more H.320 com 
patible videoconferencing systems link together in a single conference. H.243 defines the MCU protocol 
standard. 


Hi33 and H.KEY 


H.233 specifies the data-encryption methodologies supported under H.320. H.KEY standardizes the 
electronic management of encryption keys. 


T.120 


A standard-in-development, T.120 will cover document-sharing protocols. Once T.120 is adopted, compli¬ 
ant whiteboard applications will be able to talk to one another. Today, you must have the same white¬ 
board software on both ends of a conference. 


and a black, metal camera stand that lets 
you flip the camera straight down for shoot¬ 
ing documents. You can also set the camera 
on your monitor. 

The PictureTel Live software is a mod¬ 
ified version of Person-to-Person, IBM's 
Windows-based videoconferencing soft¬ 
ware. You wouldn’t recognize it as such 
because PictureTel added its own software 
interface, which we found relatively easy 
to use. The software has a full set of fea¬ 
tures, including whiteboarding, applica¬ 
tion sharing, file transfer, meeting min¬ 
utes, and a phone directory. When you 
pick up the audio unit’s handset, a keypad 
comes up in a little box on the screen so 
you can dial. If the number isn’t stored in 
the directory, you must dial using the 
mouse or keypad. We much prefer the 
AT&T approach where you dial on the at¬ 
tached phone. 

One annoyance is the lack of a video¬ 
hold feature. If you want momentary pri¬ 
vacy, you have to slide shut the camera’s 
lens cap (the mute button on the audio unit 
cuts only sound). 

The audio box has a handset and speak¬ 
erphone, with a button to toggle the speaker 
on and off. A jack in the unit lets you plug 
in an optional headset. PictureTel Live’s 



InPerson 


audio unit stands out 
for the deafening vol¬ 
ume it can produce 
on its speakerphone. 

This can be a real 
benefit for room con¬ 
ferencing. 

Like AT&T’s Per¬ 
sonal Video 1300 sys¬ 
tem, the Personal Live 
system uses chroma key¬ 
ing to place the video image 
onto the screen. Unlike the AT&T product, 
PictureTel’s system doesn’t give you a 
way to capture a still video image, one of 
the most useful side functions of having 
a videoconferencing system on your desk. 

The PictureTel Live achieved a re¬ 
spectable 4.9 fps on the VC Bench test. The 
number is lower than that of the AT&T 
system because the PictureTel system 
maintains a higher image resolution during 
high motion (i.e., a clearer but jumpier 
video sequence). Both systems transmit 
reasonably good images when there is lit¬ 
tle motion, but we prefer AT&T’s ap¬ 
proach when there is motion (e.g., gestic¬ 
ulation)—it looks more real to us. 

Because both systems are H.320-com- 
patible, we called one from the other. Un¬ 


like almost everything else in this review, 
it worked on the first try. Of course, none 
of the document or applications features 
worked because H.320 doesn’t yet deal 
with these functions. 

InPerson Desktop 
Conferencing 

SGI’s InPerson is one of the two LAN- 
based Unix products we tested. The $495 
program works on SGI’s video-equipped 
workstations. We tested it over a lOBase-T 
Ethernet using two SGI Indy workstations 
equipped with 20-inch displays. Like 
Sun’s ShowMe, InPerson supports mul¬ 
tipoint videoconferencing and makes use 
of the built-in video capabilities of the 
host workstation. 

The Indy comes equipped with a camera 
and a microphone and has strong graphics¬ 
handling capabilities for its price (see 
“Digital-Media Power,” January BYTE). 
The nice feature of the Indy Cam digital 
cameras is that you can focus them. The 
Indy also has a clip-on mike, which looked 
unobtrusive and performed well. 

InPerson communicates using TCP/IP 
over Ethernet with a proprietary compres¬ 
sion standard, which limits communica¬ 
tions to other SGI workstations. 
SGI is working on an ISDN ver¬ 
sion using H.320-compatible hard¬ 
ware compression that will talk 
with the outside world. The pro¬ 
gram already supports H.320 au¬ 
dio codecs. 

The whiteboard function for doc¬ 
ument sharing integrates well with 
the rest of the program. You click a 
button to bring it up, and it appears as 
a part of the window that holds the 
live video. InPerson doesn’t give you 
application sharing, although you can get 
the same function through a third-party 
shared X server. Support for file transfers is 
also clever: You drag a file icon from else¬ 
where in the user inter¬ 
face and drop it 
onto InPerson’s 
Shared Shelf 
graphic to dis¬ 
tribute the file to 
all connected 
parties. 

Appropriate 
to a LAN-based 
videoconfer 
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ZEOS Panti 

“This Is 


It 


n 


-PC World Best Buy, August 1994 

It's true! The ZEOS Pantera is as good as it gets. Leading 
exerts from top industry publications all agree diat the ZEOS 
Pantera is the best PC available. Unparalleled in its field, the 
Pantcra has continuously earned award writer award-month 
after month. 

There's no desktop system that comes close to the ZEOS 
Pantera in performance, reliability, and value. As PCfComput¬ 
ing said; ‘‘Rocket-fast performance and a great price make 
this our favorite Pentium of the lot," 

Supreme Power 
& Performance 

The ZEOS Pantera, based on Intel s 
486 and Pentium processors, is breaking 
record after record with its supreme power 
and awesome performance. 
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“Mark a new high on the perfor¬ 
mance chart!" PC" Work! said the 
Pentium-66 and Pentium-90 Pantera 
PCs were “the fastest system (s) 
ever tested.” 

The ZEOS Pantera 66MHz and 
90MHz also received the highest 
scores in all benchmark tests run by Windows Sources , 

“The ZEOS Pantera rose above the crowd and posted the 
most impressive performance numbers ” 

What makes the Pantera blow ail others away-time after 
time? We start with a ZEOS designed motherboard, one that 
is created specifically to take full advantage of the latest tech¬ 
nological advancements. The motherboard is stocked with 
exceptional features such as an on-board PCI Local Bus IDE 
Controller supporting up to four IDE devices. We also add a 64’■bit 
PCI video card standard for the fastest video performance available 

Valuable Extras 

The Pantera is a first-rate example of ZEOS 1 
commitment to provide you with an excellent ^ runs wj ^ 
value on an award-winning machine that will NetWare 
increase your productivity; With all the extras, options, and 100% 
compatibility with all major operating systems, 
you can't go wrong. 

Many of our most popular money-saving 
Pantcra packages are ready to ship the same day 
you order. We also give you the option to custom- 
design a system to your exact computing needs, 
Either way you can buy with confidence 
because of our on-going dedication to offer you 
high-qual ity features and state-of-the-art tech¬ 
nology at an affordable price. PC/Computing 
agreed: “We suggest you spend your money on 
this machine-it offers the best value of any 
system we tested." 

Unequalled in performance, reliability 
and value, the ZEOS Pantera “is the ultimate 
Power Desktop/ 1 PC World added: “It's lightning 
fast, beautifully configured, and 
priced right,” To get your best buy, 
call a ZEOS Systems Consultant 
today at 800-554-5226. 
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April 12,1994 
Pentium-ftfi 
June 28,1994 
DX4-1O0 


April 1994 
Pentium -60 
August 1904 
Pentium-90 



January 1994 
436 0X2-6 & 
February 1994 
486DX2-66 
March 1994 
466DX2-66 
June 1994 
4S6DX2-66 
June 1994 
Pentium-66 
July 1994 
Pentium-66 
August 1994 
Pentium-66 
August 1994 
Pentium-9 O 


September 1994 
Pentium-90 


0X4-100 
October 1994 
Pentium-90 
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May 1994 
Pentium-66 


Windows 
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June 1994 
Pentium-88 
August 1094 
Pentium-90 



March 1994 
466 DX 2-6 6 
































Processors 


Package 1 


Package 2 


Package 3 


Package 4 


486SX-33 

486DX-33 

486DX2-50 

486DX2-66 

Pentium-60 

Pentium-66 

Pentium-90 

$ 144S Lease *6l/mo. 

$ 1545 Lease $57/mo. 

$ 1545 Lease $57/mo. 

$ 15 95 Lease $58/mo. 

$1945 Lease $71/mo. 

$2095 Lease *77/mo. 

$2195 Lease $80/mo. 

$1 745 Lease $64/mo. 

$1 845 Lease $68/mo. 

$1 845 Lease $68/mo. 

$1 895 Lease $69/mo. 

$2245 Lease *82/mo. 

$2395 Lease $88/mo. 

$2495 tease $91/mo. 

$2245 Lease $82/mo. 

$2345 Lease $86/mo. 

$2345 Lease $86/mo. 

$2395 Lease *88/mo. 

$2745 Lease $ 100/mo. 

$2895 Lease $106/mo. 

$2995 Lease $110/mo. 

$2745 Lease * 100/mo. 

$2845 Lease $104/mo. 

$2845 Lease $ 104/mo. 

$2895 Lease* 106/mo. 

$3245 Lease $ 108/mo. 

$3395 Lease $113/mo. 

$3495 Lease * 116/mo. 

Standard With 

Every ZEOS 

Pantera System: 

► Genuine Inter Processor. ZIF 
socket for easy upgrading. 

► PCI local bus color graphics 
card upgradable to 2MB. 

► l\vo high-speed serial ports 
and one enhanced parallel 
port on the motherboard. 

► Three PCI & 5 ISA slots. 

► Optional on-board 

Fast SCSI-2. 

► Flash BIOS. 

► 200 watt power supply 
with built-in surge 
suppressor. Switchable 
between 115/230V. 

► ZEOS 101-key space¬ 
saving keyboard. 

► FCC Certified Class B; 

UL Listed. 

► ZEOS Customer 

Satisfaction Package. 

► 4MB RAM 

► 214MB local bus 

IDE hard drive with 

32K cache 

► 3.5° 1.44MB floppy 
disk drive 

► 64-bit Windows- 
accelerated PCI local 
bus SVGA color graphics 
card with 1MB RAM 

► ZEOS 14" 1024x768 
non-interlaced SVGA 
color monitor, .28mm 
dot pitch 

► Six-bay desktop case 
with two cooling fans 

► MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 

► 8MB RAM 

► 528MB local bus 

IDE hard drive with 

256K cache 

► 2X CD-ROM drive, 3.5" 
1.44MB floppy drive 

► 64-bit Windows- 
accelerated PCI local 
bus SVGA color graphics 
card with 1MB RAM 

► ZEOS 14" 1024x768 
non-interlaced SVGA 
color monitor, .28mm 
dot pitch 

► Six-bay desktop case 
with two cooling Ians 

► MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 

► 16MB RAM 

► 720MB local bus 

IDE hard drive with 

128K cache 

► 2X CD-ROM drive, 3.5” 
1.44MB floppy drive 

► 64-bit Windows- 
accelerated PCI local 
bus SVGA color graphics 
card with 1MB RAM 

► ZEOS 15” 1024x768 
non-interlaced SVGA 
color monitor, .28mm 
dot pitch 

► Six-bay desktop case 
with two cooling fans 

► MS-DOS 6.2, Windows 
for Workgroups 3-11, 
Microsoft Mouse 

► Choice of Lotus 

Window’s application 

► 24MB RAM 

► 1GB local bus 

IDE hard drive with 

256K cache 

► 2X CD-ROM drive, 3.5” 
1.44MB floppy drive 

► 64-bit Windows- 
accelerated PCI local 
bus SVGA color graphics 
card with 1MB RAM 

► ZEOS 15” 1024x768 
non-interlaced SVGA 
color monitor, .28mm 
dot pitch 

► Six-bay desktop case 
with two cooling fans 

► MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 

► Choice of Lotus 

Windows application 

Pentium ™ Extras: 486 Extras: 

► RAM expandable to 192MB. ► RAM expandable to 128MB. 

► Business audio integrated on the motherboard. ► EPA Energy Star compliant. 

More processors available. Call today for details. 


Favorite Options 


528MB to 1GB 

Hard Drive Upgrade. ..$295 

1MB to 2MB Video RAM Upgrade 

For more colors and higher 

performance.$59 

Diamond Stealth 64/PCI 
Video Card with 2MB VRAM 

Fastest 64-hit accelerated video.$249 

Upgrade from a 
14" to a IS" Monitor 

ZEOS SVGA NI, 1024 x 768, flat screen. $95 

Upgrade from a 
15" to a 17“ Monitor 

ZEOS SVGA NI, 1280 x 1024 . $395 


SCSI Controller Chip 

For on-board SCSI. Includes drivers. $49 

96/48/24 V.42 bis 

Send/Receive Fax Modem.$49 

Internal 14,400 bps V.32 bis 
Modem with 14,400 bps 
Send/Receive Fax Modem.$129 

ZNYX EtherAction 32 

32-bit PCI Ethernet IAN adapter 10Base5. 

10Base2 and lOBaseT connections. $199 

Front Drive Bay PCMCIA SwapBox 

Full PCMCIA compatibility with desktops. 

Installs into 3.5" drive bay. $159 


Internal Tape Backup 

80 to 250MB (with compression), 

includes backup software. $159 

lO-Bay Vertical Case.$95 

Multimedia Upgrade 

Sound card and stereo speakers. $148 

300W Power 

Supply Upgrade.$50 

Lotus SmartSuite Upgrade 

Five Windows applications 

(for Packages 3 & 4). $299 


Many otl)er affordable upgrades and options 
available. Gill for details! 



Nobody does more to support you after the sale. ZEOS has won six 
PC Magazine Readers’ Choice for Service & Reliability awards. No other 
company has won more. And we were the first to provide you with 24-hour 
toll-free technical support-every day. 


Plircluw <vfikts are subject to approval. Busintss leasing program araLAle. Lezc price based on a 36-month lease; 1(7% purchase option All pikes, gncdunuiars and availability are 
subject to change without notice; call to confirm these and warranty' drtaih Prices do not include shipping Nowell oxnparibilJt) is Developer 1>sJd Duty Novell makes no warranties with 
respect to this product. All products and company names are trademarks ur registered trademarks of their repeatwr Iwldtrs. Intel Inude and Pentium Processor Logos are trademarks of Intel 
Corporation. ZEOS is a registered trademark; Computers Now! is a registered servicemark; Paniera is a trademark of ZEOS international lid. C199+ ZF.OS International Ud, 
1301 Industrial Blwt. Minreapolij, MN 55413 USA. ZEOS e a publicly traded company (NASDAQ symbol ZEOS) PAN tTiT-^411 


800-554-5226 


24 Hours a Day 
365 Days a Year 



Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: 
Outside U.S. and Canada: 612-362-1212, Government: 
800-245-2449. ZEOS Information Systems. Inc. GSA 
KGS00K94AGS5176. Purchase Orders, MasterCard, VISA. 
Am Ex, Discover, COD and affordable leasing programs. 
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Reviews 


Face-to-Face Collaboration 


DESKTOP VIDEOCONFERENCING—COMPARING FEATURES 

The AT&T Personal Video 1300 and PictureTel Live prices are high because they include the necessary hardware to turn a Windows PC into an 
ISDN videoconferencing node. Also, both kits have hardware codecs for better video quality. InVision’s Windows software provides videoconfer¬ 
encing over networks, near and far, but requires that the host PC have video hardware. SGI’s InPerson and Sun's ShowMe are Unix programs 
that provide LAN videoconferencing for video-equipped versions of each company’s workstations. 


COMPANY 

AT&T GLOBAL 
INFORMATION SOLUTIONS 

INVISION SYSTEMS 

CORP. 

PICTURETEL 

CORP. 

SILICON GRAPHICS 
INC. 

SUN MICROSYSTEMS 
COMPUTER CO. 

Product 

Vistium Personal 
Video 1300 

InVision Desktop Video/ 
Document Conferencing 
Software V.3.0 

PictureTel Live 

PCS 100 

InPerson Desktop 
Conferencing 

ShowMe 

Nature of product 

Add-in kit, hardware 
and software 

Software 

Add-in kit, hardware 
and software 

Software 

Software 

Price (software, teleconferencing 
hardware, and host system) 

$4995 

$595 (includes 
VisionGraphics Document 
Conferencing Software) 

$5995 

$495 

$1280 

Host systems/operating system 

AT&T System 3333 
(486DX2/66)/Windows 

Dell Dimension 

466V (486DX2/66)/ 
Windows 

AST Premier 
(486DX2/50) 
and NEC Image 
(486DX/33)/Windows 

SGI Indy/lrix 

Sun SparcStation 
5M and 20M/Solaris 

Tested communications channel 

ISDN 

10-Mbps 

Ethernet LAN 

ISDN 

10-Mbps 
Ethernet LAN 

10-Mbps 
Ethernet LAN 

H.320 support 

• 

N/A 

• 

N/A 

N/A 

Whiteboarding 

• 

• 

• 

• 

• 

Whiteboard object style (paint/draw) 

Draw 

Paint 

Paint 

Draw 

Paint 

Application sharing 

• 

O 

• 

o 

• 

Background file transfer 

• 

O (Can use standard 
network file transfer, however) 

• 

• 

• 

Maximum video resolution 

352x288 (CIF) 

160x120 (QC)F) 

352x288 (CIF) 

320x240 

640x480 

Video window size adjustment 

• 

• 

• 

• 

• 

Video quality adjustment 

• Only If video input board supports It • 

O 

• 

Color controls 

• 

• 

• 

• 

• 

Best-case frame rate (claimed fps) 

15 

20 

15 

20 

30 

Frame rate adjustment range (claimed fps) 

O (automatic) 

1-20 

O 

1-20 

1-30 

VCBench high-motion benchmark result (fps) 

7.9 

2.9 

4.9 

5.3 

30 

Audio sampling rate adjustment 

0 

0 

• 

• 

• 

Audio echo cancellation 

• 

O 

• 

• (in software) 

o 

Bandwidth use indicators 

N/A (fixed) 

o 

n/a (fixed) 

• 

o 

Can lock video window In foreground 

• 

• 

• 

O 

o 

Video on-hold/privacy feature 

• 

• 

o 

• 

• 


• = yes, O = no; N/A = not applicable 


InPerson provides a bandwidth meter so 
that you can gauge the effect of videocon¬ 
ferencing on LAN traffic. Displaying a full- 
size 320- by 240-pixel image at 20 fps re¬ 
quires about 2500 Kbps of bandwidth. 

The InPerson package uses software 
video and audio codecs, relying on the 
processing power of the host system’s 
RISC CPU and graphics subsystem. 

On the Indy, video is 
definitely adc- 
I quate, coming 
I up with a read- 
l ing of 5.3 fps 
| in the VC- 
Bench test. Al¬ 
though this is 
in the same 
ballpark as the 




ShowMe 


two ISDN systems we tested, you get a 
much clearer image with InPerson. This is 
due mostly to the greater bandwidth avail¬ 
able on a LAN, although the quality of 
codec algorithms and processing speed 
available from DSPs or the CPU also 
have a big affect on frame rate and image 
quality. 


ShowMe 

ShowMe provides full LAN videoconfer¬ 
encing abilities to Sun Microsystems’ M 
series of workstations under Sun's Solaris 
operating system. The $1280 software 
package provides a full set of conferencing 
functions, including application sharing 
and whiteboarding. We tested the package 
on an isolated l()Base-T Ethernet segment 
using SparcStation models 5M and 20M 
(sec “SparcStation Overhaul,” September 
BYTE). The M models of Sun's worksta¬ 
tions come equipped for videoconferenc¬ 



ing; all you need is ShowMe. 

The Sun Video card in a SparcStation 
M model does hardware video encoding 
but not decoding. The result is excellent 
video performance. Sun's microphone fell 
short in our estimation, however. Although 
designed to sit on your monitor. Sun pro¬ 
vides no means of attachment. Because 
the weight of its cord frequently pulled it 
off the monitor, we fashioned our own 
Velcro attachment. 

Compared with In- 
Person, the Show¬ 
Me interface is 
functional but 
without grace. It 
works, but it’s not 
very much fun. 

ShowMe, how¬ 
ever, has func¬ 
tions that InPer¬ 
son lacks, such t 
ShowMe 
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The C-Phone Solution: Out of Band 


STANFORD DIEHL 

T arget Technologies (Wilmington, 
NC) has come up with a relative- 
ly inexpensive way of putting video¬ 
conferencing on existing LANs without 
bogging down the network. The system, 
cal led C-Phone, uses a PBX model to 
deliver desktop videoconferencing to 
both LAN stations and remote locations. 
With C-Phone installed on an Ethernet 
network, you can make live video phone 
calls from your desktop to any other C- 
Phone installation on the LAN. 

A C-Phone gateway connects the 
video phone to the outside world. The 
Windows software supports a telephone- 
style interface that any business office 
can easily grasp. You simply start up a 
C-Phone session, check your image to 
make sure you've wiped the doughnut 
crumbs off your chin, and select the per¬ 
son you want to call up from a list. The 
party on the other end receives a ring, 
decides to accept the call, and—after 
wiping his or her own chin—picks up 
the line, 

C-Phone is a hardware and software 
solution selling for $1995 per PC. An 
integrated earner a/microphone/speaker 


unit sits on top of the PCs monitor, C- 
Phone requires a 386-based PC or belter, 
running Microsoft Windows over Nov¬ 
el Netware, Artisoft Lantastic, a Net¬ 
BIOS-compatible network, or Windows 
for Workgroups, The video system sup¬ 
ports 64 lines (32 simultaneous two-way 
calls) on each workgroup. Bridging 
hardware for calling across multiple 
LANs and WANs is not yet available. 

C-Phone operates out-of-band, con- 
suming bandwidth not occupied by 
Ethernet traffic, so the video network 
does not degrade LAN performance. 
Your LAN cabling must be a shielded 
type to keep external high-frequency 
signals front interfering with the C- 
Plione traffic. If not, you must upgrade 
your network cabling or install dedicat¬ 
ed cabling for the video network. 

The optional C-Gate gateway con¬ 
nects die video phone system to the out¬ 
side world via ISDN (BRI, or Basic Rate 
Interface), Switched 56, or Ti lines. 
Again, the PBX metaphor applies. 
Callers on the in-house video phone sys¬ 
tem share a set of outgoing lines. A 
number of different compression en¬ 
gines sit on a server, offering callers 
H.261 compression (for connection with 
other H, 320-compatible conferencing 


systems, including room-based systems), 
Indeo compression, or other proprietary 
codecs. The caller dials out, selects a 
compression engine, and receives the 
first available “trunk." 

The software supports 720- by 484- 
pixel picture resolution at 30 frames per 
second over the LAN. or GIF (Common 
Intermediate Format) resolution (352 by 
288 pixels) at 15 fps over BRI, You can 
view multiple people taking part in the 
conference on a divided screen (a "‘Hol¬ 
lywood Squares” scenario), or broad¬ 
cast one caller to many recipients. The 
software also supports standard tele¬ 
phone features such as caller ID, call 
waiting, call forwarding, call hold, and 
stored messages that can be played back, 
forwarded, replied to, or archived. C- 
Fhone does not come bundled with any 
whiteboard or application-sharing soft¬ 
ware, although a whiteboard program 
running on a standard phone line could 
operate in conjunction with C-Phone. 
And the software developer’s kit will 
allow developers to support C-Phone in 
other software packages. ■ 


Stanford Diehl is director of the BYTE Lab. 
You can reach him on the Internet at sdiehl@ 
hix.com. 


as application sharing. Its snapshot capa¬ 
bility lets you send uncompressed still video 
images at 640- by 480-pixel resolution. This 
allows good detail in something like a close- 
up shot of a new product design. ShuwMe 
also provides video that's virtually unaf¬ 
fected by motion in the image. 

ShowMe’s main window houses but¬ 
tons for starting the video, audio, and 
whiteboard programs as well as the ad¬ 
dress book you use to call other people. 
The whiteboard software uses the paint 
model for annotating documents. To start 
a conference, you open the address book, 
select the people who are participating, 
and then return to the ShowMe window 
and click on the cal I-conference button. 
You can have more than two parties in a 
conference. 

ShowMe then calls the other people’s 
systems. If you are one of the selected par- 
ticipants and are logged in and running 
ShowMe, you see a box pop up with the 
choice of either accepting or rejecting the 


conference request. Upon acceptance, ap¬ 
propriate connections are made. You then 
open the video and audio tools to see small 
windows pop up showing each of the oth¬ 
er members of the conference. ShowMe\s 
“picture in a picture” feature lets you nest 
the view of yourself into the comer of the 
view of one of the other participants, 
shrinking it down to do so. This saves 
screen real estate when you’re conferenc¬ 
ing with a group of people. 

You can set frame rate as high as 30 fps 
and image size as high as 640 by 480 pix¬ 
els—way beyond what the other tested 
packages can do. You wouldn’t want to 
use these settings routinely because of the 
LAN traffic it would generate. You can 
also set audio for half- or full-duplex. With 
half-duplex, audio goes in only one direc¬ 
tion at a time, triggered by who is speak¬ 
ing. Using half-duplex reduces bandwidth 
requirements. Many systems work only at 
half-duplex. 

ShowMe provides a bandwidth meter 


so you can see the impact of your settings 
on LAN traffic. We measured LAN traffic 
independently and found that a typical 15- 
fps session with 320- by 480-pixel reso¬ 
lution created from 10 percent to 20 per¬ 
cent LAN utilization on an isolated 
10-Mbps segment. You can’t have too 
many sessions going on with any of these 
LAN-based systems unless you go to 
switching or a faster Ethernet. 

The most outstanding thing about Sun’s 
videoconferencing system is its amazing 
ability to maintain frame rate in spile of 
motion in the video. When running the 
software at 30 fps, the video coming across 
the LAN connection was virtually identi¬ 
cal to the video being generated. 

What the Future Holds 

The desktop videoconferencing market 
changes fast, with new products being an¬ 
nounced almost every week. The current 
crop of products we tested all work well for 
video-assisted collaboration, despite the 
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Don’t Be the Last One 
Using FORTRAN 77 


You look around and discover everyone is making 
the move to . HFYFORTRAN El Except you. 
You're using Fortran because it is proven, portable, 
and the best language for numerically intensive 
programs, But why 77? With Lahey Fortran 90, you 
can run your FORTRAN 77 programs PASTE ft and 
take advantage of the new language features in 90, 

Array expressions, more intrinsic functions, 
structures, pointers, better array handling, and 
modules are just a few of the reasons to move to 
Lahey Fortran 90- Use these and other features to 
build new, faster executing 32-BST applications with 
fewer tines of code. Bui even if you are not writing 
new code, the design and speed of Lahey Fortran 90 
are reasons enough to switch. 

Lahey’s innovative compiler design combined with 
Intel Corporation’s highly OPTIMIZED code 


generation technology produces a language system 
optimized from the chip up, Lahey Fortran 90 is Ihe 
fastest PC Fortran on the Pentium— over 14 Mllops 
on a 66 MHz (SP Unpack). And, you get all the 
TOOLS found in our award-winning (ahem) 
FORTRAN 77 language systems: editor, debugger, 
profiler, librarian, make, linker, video graphics, and 
Phar Lap's royalty-tree DOS-Extender—every! hi^g 
you need to write or port • 'IB programs. Add to (his 
our decade of writing PC Portraits and iree technical 
support. So, don't be the last one using FORTRAN 
77, make the move to Lahey Fortran 90, 

LAHEYFORTRAN 90 

Only $895. Call 8055404778. 



702-631-25D0, Fax: 702-B31-B123 
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A Message 
to Our Subscribers 


F rom time to time we make the BYTE subscriber list available to 
other companies whose products or services would be of interest 
to our readers. We take great care to screen these companies, 
choosing only those who are reputable. Furthermore, subscriber 
names are made available for direct mail purposes only; telemarketing 
calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed program, 
and look forward to receiving information of interest to them via the 
mail. While we believe this information is of benefit to our subscribers, 
we firmly respect the wishes of any subscriber who does not want to 
receive promotional literature. Should you wish to restrict the use of 
your name, please send your request (including your magazine mailing 
label, name, address, and subscription account number) to: 

BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, 1YJ 08520 
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need for more standards and more-afford¬ 
able bandwidth. The ISDN systems can 
also serve for long-distance meetings* 

The technology is improving at a rapid 
pace* creating less expensive systems that 
can work better with less bandwidth* With¬ 
in a year, you should see single-board 
videoconferencing products priced under 
$700 that work on standard phone lines. 
We can also hope for the quick arrival of 
standards for less expensive systems, LAN 
systems, and document conferencing. 

As ATM services become widely im¬ 
plemented, there will be new standards 
constructed and new systems for multi¬ 
point videoconferencing. These high-end 
business systems will support 30-fps high- 
resolution video at a moderate cost. The 
market is still young and dynamic. ■ 


Eric Garland designed and wrote the BYTE ImB’s 
\'ideocortferer i an g frame - m te benchmark Yon 
can reach hint on the Internet at ejg@christa 
Atnh.edu or on BIX t/o “editors . T1 

Dave Rowel! is a BYTE technical editor. You 
can reach him on the Internet or BIX at dm well 
& his. cone 


About the Companies 


AT&T Global Information Solutions 

(Vistium Personal Video 1300} 

1700 S. Patterson Blvd. 

Dayton, OH 45479 
(513) 445-5000 
(800) 225-5627 
Circle 1083 on Inquiry Card* 

In Vision Systems Corp. 

(InVision Desktop Video/Document 
Conferencing Software V.3.G) 

8500 Leesburg Pike. Suite 300 
Vienna, VA 22182 
(703) 506-0094 
fax: (703) 506-0098 
Circle 1084 on Inquiry Card. 

PictureTel Corp. 

(PictureTel Live PCS 100) 

222 Rosewood Dr, 

Danvers, MA 01923 
(508) 762*5000 
(800) 716-6000 
fax: (508) 762-5245 
Circle 1085 on Inquiry Card. 

Silicon Graphics, ftne. 

(InPerson Desktop Conferencing) 
2011 N. Shoreline Elvd, 

Mountain View, CA 94043 
(415) 390-1445 
(800) 800-7441. Dept. D150 
fax: (415) 390-6218 
Circle 1085 on Inquiry Cant. 

Sun Microsystems Computer Co. 

(Show Me) 

2550 Garcia Ave. 

Mountain View, CA 94043 
(415) 960-1300 
(800) 821-4643 
fax: (415) 969 9131 
Circle 1087 on Inquiry Card. 
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Reviews 


Software 


Windows Illustration 

If Windows illustration is what you do and you want it all, 
you’d better buy both Aldus FreeHand and Corel Draw 



I used Corel's new Lens tool to create the magnified map detail in the sample seaside entertainment ad¬ 
vertisement. In this screen, the roll-up palettes are dropped down, but when they’re rolled and stacked in 
one comer, you get lots of screen space while still having easily accessible controls. 


G. ARMOUR VAN HORN 

T rying to compare a straightfor¬ 
ward graphics design and illus¬ 
tration program with a product 
that encompasses a whole suite of graph¬ 
ics and publishing applications is like com¬ 
paring apples to fruit salad. But if you’re a 
graphic designer working in Windows, 
you’ll want to know about both of these 
new releases: Aldus FreeHand 4.0 and 
CorelDraw 5.0. 

Aldus FreeHand is a widely used graph¬ 
ics program especially popular for the cre¬ 
ation of newspaper and magazine ads and 
for infographics. It is incredibly successful 
on the Mac and becoming quite successful 
under Windows. CorelDraw began as a 
“business graphics” solution but has 
evolved into a set of graphics and desk¬ 
top publishing applications plus utilities, 
clip art, and sound samples—literally a 
graphics and publishing environment unto 
itself. Corel has sold over a million copies 
of the CorelDraw suite, making it the most 
popular Windows graphics program. 

If you were hoping that this compari¬ 
son would tell you which of these com¬ 
peting products to buy, the truth of the 
matter is this: After using both FreeHand 
and CorelDraw since versions 2.0,1 can’t 
imagine being without either one. 

Kitchen Sinkware Supreme 

CorelDraw is updated each year at the end 
of May. Long-time Corel users are accus¬ 
tomed to this annual mix of joy and suf¬ 
fering: Important new features are often 
accompanied by bugs, the inevitable re¬ 
sult of a rigid release schedule. In working 
with CorelDraw 5.0, I’ve found it to be 
the most stable x.O release yet. This year’s 
overall improvements to the suite include 
a general revision of interfaces to make 
the applications more tightly integrated 
with each other, improved memory allo¬ 
cation, enhanced file management, and 
faster performance. 

Corel wisely decided not to include in 
this release Ventura Publisher 5.0, the 
desktop publishing package it recently ac¬ 
quired from Ventura; the company will 
wait to include it in a maintenance release. 
Bundled with utilities for SGML (Stan¬ 


dard Generalized Markup Language) tag¬ 
ging and ODBC (Open Database Connec¬ 
tivity), Corel Ventura will also be avail¬ 
able as a stand-alone product. 

In CorelDraw itself, one significant new 
feature, PowerClip, provides functions that 
users have been adamantly requesting for 
years. It lets you edit a clipped image with¬ 
out taking your structure apart. If you want 
an illustration to Fill a shape but not go 
outside the shape, you PowerClip it to the 
shape. The portion of the object that falls 
within the shape is visible; the part that 
falls outside might as well not exist. 

The new Lens feature may not be useful 
to everyone, but it allows you to convert 
any Corel object into a lens. The lens can 
magnify, gray out, invert the tones of, or 
set a color cast to whatever is underneath 
it. An obvious use for it would be to pro¬ 
vide detail magnification in a technical 
illustration. 

Corel has also licensed a PostScript in¬ 
terpreter, which reads EPS files and con¬ 
verts the commands in the files into Corel 
objects. It often crashed during testing, but 
when it did run to completion, I was able to 


get excellent results from Illustrator and 
FreeHand EPS files. The conversion 
worked much better when no text was in¬ 
volved or when I instructed the filter to 
treat text as curves rather than as fonts. 

Version 5.0 is miles ahead of previous 
versions in the range of formats it can im¬ 
port and export. And although CorelDraw 
has always offered Adobe Illustrator for¬ 
mat—the lingua franca of illustration pro¬ 
grams—as both an import and export op¬ 
tion, in version 5.0 the export option 
actually works well. 

Photo-Paint was completely reworked 
for this release. It still lacks the power and 
control of heavyweight tools like Adobe 
Photoshop or Aldus PhotoStyler, but it 
does have scanning, retouching, and color¬ 
balancing capability, plus the ability to 
edit in 32-bit CMYK format. The prepress 
tools aren’t bad, and Photo-Paint finally 
shares the Corel interface. Also newly 
available are three main types of masking, 
new filters, canvases, and 50 new brush 
types. As long as files are maintained in the 
Corel Paint format, elements pasted into 
Photo-Paint are maintained as separate 
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Reviews 


Windows Illustration 



This FreeHand screen shows the new color mixer, which lets you have four different color models avail¬ 
able concurrently. You can now work in a 56tt-inch-square "live" area, which lets you design multiple 
pages in a variety of orientations. 


objects and can be moved, rotated, scaled, 
or distorted. You can also now load partial, 
resized, or cropped images, and Power- 
Clip and Lens are available in Photo-Paint 
as well as in CorelDraw. 

On the type front, Corel has boosted the 
font selection from 755 to 825 fonts in 
TrueType and PostScript Type I. It’s easy 
to install too many fonts and slow even a 
fast system dramatically. To manage fonts 
and make it easier to install and remove 
them, Corel has bundled an introductory 
version of Ares Font Minder into the suite. 

Clip art? The industry's most generous 
collection has grown to 22,000 selections, 
and they are organized more logically than 
ever before. There are also 1000 anima¬ 
tion actors, props, and sound files, plus 
100 high-resolution color photo images. 

The Test 

To put these programs through their paces, 
I created a sample advertisement using 
each product’s tools. I was equipped with 
an AMD 40-MHz 486 computer with 32 
MB of RAM, a Diamond SpeedStar 8-bit 
accelerated video card, a 300-MB SCSI 
hard drive, MS-DOS 6.0, Windows 3.1, 
and a Dataproducts LZR 1560 printer on 
a server. 

The biggest problem I had was that, sev¬ 
eral times as the review progressed, Corel¬ 
Draw was unable to open and save my 
sample test illustration. Basic file stability 
should be assured before the release of any 


product. I’ve also had trouble importing 
complex Corel 4 files. 

In creating the magazine ad (see the 
screen), I found that Corel was able to per¬ 
form each function, although the file was 
huge and ran slowly. As soon as the 3-MB 
TIFF was placed in an empty document, its 
file size ballooned to over 7 MB. 

I used the PowerClip’s map highlight 
feature to fix the position of the clipped 
component of the map, and then I used 
a separate lens to magnify it. I colored 
the text background behind the city names 
and rotated and 
PowerClipped the 
object into a de¬ 
formed rectangle. 

I warped the text 
using Corel’s En¬ 
velope feature. En¬ 
velope editing lets 
you surround Draw 
elements with a 
deformable rec¬ 
tangle and then 
apply distortion 
proportionately to 
all points within 
that shape. (Al¬ 
though this feature 
is not unique to 
Corel, neither Free- 
Hand nor Illustra¬ 
tor provides it.) 

Then, to contain 


the yellow-red-yellow blend, I created 
a compound shape on the same layer as 
the map. 

Since Corel’s leading specifications ap¬ 
ply only to full text blocks rather than to in¬ 
dividual characters, I had to create the 
“Dining & Entertainment” element in two 
pieces. Leading suitable for “Dining &” 
was far too great for the “Entertainment” 
line, so I had to break out “Entertainment” 
as a separate element, move it into posi¬ 
tion, and then group the two elements. 

Screen redraws to place the red high¬ 
light lines from the city names to the map 
locations took more than 3 minutes each. 
The final file size was 7.1 MB, and print¬ 
ing a composite image required 2 hours, 17 
minutes. You might as well throw out the 
TIFF unless you will need it again for an¬ 
other file. 

Although I still can't recommend Corel¬ 
Draw as the single solution for the pro¬ 
fessional artist, the fonts, clip art, and wide 
file conversion options make this version 
a must-buy for the Windows artist. Up¬ 
dates will be forthcoming, offering im¬ 
proved stability and performance en¬ 
hancements. 

The Future of FreeHand 

Since Adobe’s merger with Aldus, Aldus 
FreeHand is temporarily being offered by 
Adobe Systems. However, the Federal 
Trade Commission questioned whether 
Adobe’s control of Illustrator, Photoshop, 
and FreeHand would give it an unfair mo¬ 
nopoly in the graphics software market. 
Plus, when Altsys developed FreeHand 
for Aldus, their agreement included a non¬ 
competitive clause prohibiting Aldus from 


The CorelDraw Bundle 


CorelDraw 

Drawing, illustration with 50 templates 

Cord Ventura 

Desktop publishing application with 75 stylesheet templates 

Cord Photo-Paint 

Painting and image editing 

CordChart 

Spreadsheet 

CordMove 

Animation and morphing application 

CorelShow 

Slide show and multimedia presentation 

Cord Query 

Search and query tool for databases, spreadsheets, and text 

Cord Mosaic 

Drag-and-drop graphics browser and visual file manager 

CordTrace 

Bit map to vector conversion utility 

CordCapture 

Screen capture utility 

CoretXem 

Visual kerning utility 

Cord DB Editor 

Utility for creating and editing Paradox databases 

TagWrite 

Document conversion utility. SGML or RTF files 

Ares Font Minder 

Font management application 

22,000 dip-art images 

1000 animation actors 

825 fonts 


100 photo images 
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Adobe Illustrator 5.5 for Macintosh 


Adobe Illustrator has long had a repu¬ 
tation for having the best line and shape 
tools, but it lacked the numerical posi¬ 
tion, size, and alignment controls that 
turned artists toward FreeHand. With 
version 5.0, and now 5.5, Adobe has 
added more controls. 

With 5.5, Adobe has refined a few ele¬ 
ments and released a true PowerPC-na¬ 
tive application alongside the 68000 
code. Illustrator has a fluidity that 


only 40 KB. The process of creating my 
test using Illustrator entailed a few more 
steps than when using either Corel or 
FreeHand, but it felt quick due to rela¬ 
tively rare screen redraws. 

To create the ad, I began a new docu¬ 
ment and placed the EPSfile map. I then 
combined two rectangles into a single 
object to contain the blend, copied and 
enlarged the map, and then masked it 
with an ellipse. Illustrator's masks cannot 


be stroked or filled, so I created a match¬ 
ing ellipse to carry the outline, I also 
used a mask to create the type-filed rec¬ 
tangles. I filed one with blue for the back¬ 
ground, and I stroked the other with black 
and brought it to the front. These extra 
steps are not required in FreeHand or 
Corel; in those programs, a PowerCEipped 
or Pasted Inside image is placed in front 
of the fill and behind the stroked outline, 
which requires only a single shape. The 


comes, no doubt, 
from being contin¬ 
ually refined rather 
than overhauled. 
Although Illustra¬ 
tor is still unable 
to import TIFF im¬ 
ages (the EPS ver¬ 
sion of my map 
was 8 MB com¬ 
pared to the 3-MB 
TIFF), the Illustra¬ 
tor file itself was 


marketing a simitar 
product until their 



contract expired, Aldus has agreed, ami¬ 
cably, to give Altsys control of FreeHand 
beginning in 1995, although Altsys may 
have another company market it. 

in any case, Aldus FreeHand has always 
been a rock-solid product. True, there are 
no fractal fills, very limited clip art, and— 
compared to Corel Draw—only a handful 
of fonts. But FreeHand has always allowed 
the production artist a great deal of control, 
reliable printing, and a fast working envi¬ 
ronment, FreeHand 4,0 supports OLE 1.0 
smoothly and can handle TrueType fonts, 
but its foundation is PostScript. 

Unlike CorelDraw r or even Adobe Il¬ 
lustrator 5.5 (see the text box “Adobe Il¬ 
lustrator 5.5 for Macintosh”), FreeHand 
4.0 looks entirely different from any pre¬ 
vious version or package other than Vir¬ 
tuoso, the Unix illustration program Altsys 
released in November 1992, T believe “Vir- 
ty” was the first illustration program to 
use what Corel calls roll-ups, FreeHand 
4.0 gives you floating roll-up palettes with 
a vengeance, and artists with screen reso¬ 


lutions lower than 1024 by 768 pixels have 
expressed concern (read “rage”) over the 
lost screen real estate. While a quick look 
at the FreeHand screen shows just how 
cluttered the interface becomes with sev¬ 
eral palettes open, many features are avail¬ 
able quickly. 

Altsys implemented 
drag-and-drop color in 
FreeHand 4.0, The color 
mixer enables four col¬ 
or models; The CMYK 
mixer is shown at the 
lower right of the screen; 

RGB, HLS (hue, lumi¬ 
nance, saturation), and 
the system palette are 
also available by click¬ 
ing on the four buttons 
that appear at the top 
of the palette. You can 
drag colors to the color 
list to the color wells in 
the Inspector, or direct¬ 
ly to objects. 


problem is that masked elements can 
be selected even if they're not visible. 
I've selected them accidentally far more 
often than Intentionally, 

The last step in creating a first draft, 
inserting the black type, was simple. 
The composite proof printed in 14 min¬ 
utes, on a much faster printer than was 
available to the PC. 

Aitobe Illustrator 5.5 f s Mac interface, showing its 
visual and numerical control capability for creating 
color blends. The character palette displays 
Illustrator’s Intricate text control features. 


The Inspector is where almost every 
text control lives, although certain basic 
text controls—font, style, and size—are 
in a separate palette. Eleven palettes now 
replace 70 dialog boxes, and everything 
can be kept right where you are working at 
all times. The disadvantage is that a few 
functions that used to be attached to key¬ 
strokes are no longer available. The new 


New in Free Hand 4.0 

Entirely redesigned interlace for lajiler access to commands 
pfj OLE client and server support 
More import and export formats 

by inch work sheet space _ 

Nine path-editing graphics commands 

Support for Aldus FreeHand EPS Files and FreeHand 4.0 Mac files 
Professional page design with simplified object linking and unlinking 
| Additional controls for kerning, drop caps, hyphenation, spacing, and tabs 
New calligraphic, pressure-sensitive drawing tool 
| 120 T ype 1 PostScript fonts 

Automatic text wrap, around or within iireguJiii shapes 
Four-color models that provide drag-sind-drop color application 
Color separation of RGB TIFF files 
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Unleash your 

Pentium! 


Reviews 


Microway NDP Fortran & Cl C++ 

are the only compilers which 
take full advantage of the Pen¬ 
tium floating point adder- 
multiplier. The Pentium's numeric 
performance turns out to be 
very sensitive to numeric code 
quality. Our Pentium floating 
point scheduler makes It possible 
to take full advantage of the 4 
to 1 numeric speed up the Pen¬ 
tium offers over a 486DX. Put our 
compilers or Pentium/i860/Alpha 
systems to work for you. Call for 
our white paper on Pentium 
Code Generation today! 


i860/Pentium/Alpha 
Supercomputers 


BX Series Pentium/AIpba Workstations - 

our workstations and industrial PC's 
come configured with DOS. VMndows. 

OS/2. UNIX. NT or OSF from.$2195 

Gigacube** - A Gigaflop for less than 
$50K! Pentium computational Server 
runs on an NFS: houses 20 i860's. 
Number Smashed-860 up to 80 mflops; 

does 1024 FFT in 1 ms. from.$2995 

QuadPutefi 860 320 mflops per card. 

four 860s and shared memory.$11995 

ArrayFKCftxP - 100/200 megaflops. 400 
MB/Sec memory. Interfaces - 80 MB/Sec 
DSP and 33 MB/Sec EISA.$8995 


NDP Compilers 


Microway's NDP 32-bit compilers run 
on OS/2. NT. UNIX, and DOS 
generating code for the Intel 386. 
486. Pentium, i860 and Alpha. 

NDP Fortran*" is a full F77 with F66. 
VMS. DOD. and MS extensions. 

NDP CIC "W runs in K&R & ANSI 
includes C++ - generates the highest 
quality numeric code of any 32-bit 
C compiler. 

NDP Fortran 90 Extensions to NDP 

Fortran.$395 

DOS release includes VCR. DPMI. \A4. 
NDPUnk, NDPUb, GREX and MGX - 
Microway's graphics and plotting 
packages. The 486/Pentium version 
adds 486/Pentlum code generation 
plus Clearview symbolic debugger. 


386 Version 4.41.$695 

Pentium/486 Version 4.41.$995 

OS/2 release Includes WorkFrame 
interface. MGX uses IBM tools 

386.$595 

486/Pentium.$895 

Alpha NDP compilers start at.$795 


Call for UNIX. Xenix and NT prices. 


Micromy 

Kingston, MA 02364 USA (506) 746-7341 
U.K., 081-541-5466 USA FAX 746-4678 
Call for Germany, Italy, Greece, Poland 
Scandinavia, Israel, Russia and Japan 


Windows Illustration 


layout has other annoying problems, too, 
but many FreeHand users have come to 
appreciate the new approach. 

In the screen, the background behind 
the list of cities should be the same pale 
green on pale blue that is portrayed accu¬ 
rately on the Corel screen. Many colors 
simply refuse to display properly; fortu¬ 
nately, they are accurate when printed. 
Throughout most of the job, I disabled the 
high-resolution dis¬ 
play of TIFF files, 
which left the screen 
image coarse and 
blotchy but sped 
the screen redraws 
immensely. High- 
resolution screen re¬ 
draws were dramat¬ 
ically faster than 
Corefs, particular¬ 
ly in the case of 
zoomed-in screens. 

In my mock ad¬ 
vertisement, I placed 
objects using the 
same method as in 
the other packages 
and then created and 
joined two rectan¬ 
gles to make the 
frame that holds the 
gradual fill. Free- 
Hand does not sup¬ 
port three-color fills, 
so this frame had to 
be duplicated twice. 

To display the border, I left one copy with¬ 
out a fill. I then selected the other two 
copies and cut down the middle of the 
page. With each side of the frame closed 
again, these inherited the yellow-to-red 
fill. I reversed the direction of the fill on the 
element to the right to simulate the yel¬ 
low-red-yellow fill that the other programs 
were able to create directly. 

After creating and rotating the oval for 
the zoomed highlight, I selected the map 
and duplicated it, enlarging the copy to its 
final size, cut it, and pasted it inside the 
oval. When I moved the oval, its contents 
would move with it automatically. 

The heading “Ravenal” was set, but 
among these programs only Corel has an 
envelope feature, so I settled for decreas¬ 
ing the size of all letters except the first 
and last. I drew the panel for the city 
names, using the rectangle tool and the 
Shape Inspector to set round corners. I 
then colored and pasted the background 
text inside this panel; the colors are 
notably inaccurate. 


I created the city names and the “Dining 
& Entertainment” text in what I think of 
as a straightforward manner, with the 
font, style, size, and leading all set on 
a character-selection level. Finally, af¬ 
ter defining the arrowheads, I placed the 
key lines with the Line tool. Unlike in the 
other two programs, FreeHand’s Line tool 
creates 2-point paths without your having 
to apply the arrowheads or deselect an el¬ 
ement before creat¬ 
ing the next. 

The final file size 
was 31 KB, plus 
the TIFF, which is 
linked—a dramatic 
advantage where sev¬ 
eral Files or versions 
will be created using 
a single scanned im¬ 
age. Composite print¬ 
ing took 43 minutes; 
outputting the Post¬ 
Script code is quite 
fast, and linking the 
bit map, rather than 
including it, is not 
a problem. 

Which One to Buy? 

Designing a simpler 
layout might have 
left the scales more 
balanced, given Cor- 
efs more accurate 
color portrayal and 
more readable pal¬ 
ettes. As I said earlier, I believe I need 
both programs. Corel’s clip art and font 
collection are worth a great deal, and the 
ability to apply text effects like the mod¬ 
erate envelope operation in this job, as 
well as the ability to create more radical 
extrusions and distortions, is valuable re¬ 
gardless of which illustration program 
you create your final job in. The range 
of file conversions can be critical, par¬ 
ticularly since Corel is the only program 
that is able to convert any Corel file. 

In the final analysis, the operating speed, 
reliability, and accuracy of FreeHand are 
too valuable to tempt me to switch for pro¬ 
duction work, and the current lack of file 
stability makes it impossible to rely on 
Corel’s product, especially if you’re up 
against a deadline. ■ 


G. Armour Van Horn is a production artist as well 
as a consultant and writer on electronic imaging 
and prepress. His studio is on Whidbey Island, 
northwest of Seattle. You can reach him on the 
Internet or BIX at vanhorn@bix.com. 


About the Products 


Adobe Illustrator 5.5 for Macintosh. $595 

Adobe Systems, Inc. 

1585 Charleston Rd. 

Mountain View, CA 94039 
(415) 961-4400 
fax: (415) 961-3769 
Circle 1077 on Inquiry Card. 

Aldus FreeHand 4.0 for Windows. $595 

Aldus Corp. 

411 First Ave. S 
Seattle, WA 98104 
(800) 628-2320 
(206) 622-5500 
Circle 1078 on Inquiry Card. 

CorelDraw 5.0 

CD-ROM only.US$695/$945 Canadian 

disk and CD-ROM US$895/$1195 Canadian 

Corel Corp. 

The Corel Building 
1600 Carling Ave. 

Ottawa, Ontario, 

Canada K1Z 8R7 
(800) 772-6735 
(613) 728-8200 
fax: (613) 761-9176 
Circle 1079 on Inquiry Card. 


Circle 111 on Inquiry Card. 
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Hardware 


Network Problem Solver 


Fluke’s LANMeter 675 can replace a shelf full of network-testing tools 


BEN SMITH 

S omething has caused a work- 
station to go down. Is it an ap¬ 
plication, the server, or the net¬ 
work? If it’s the network, it may take a 
whole shelf-load of tools—load analyz¬ 
ers, protocol analyzers, cable testers, and 
traffic generators—to track down the prob¬ 
lem, Or you can use the Fluke LANMeter, 
a veritable shop of networking tools that 
you can hold in one hand. 

Fluke’s LANMeter products provide 
you with just the network traffic informa¬ 
tion you need. To use it, you don’t have 
to understand the low-level engineering of 
network communications or learn how to 
use a protocol analyzer If your problems 
seem to be coming from a router, bridge, 
hub, or NIC (network interface card), you 
can plug the LANMeter directly into the 
suspect device to test it. If the problem is 
not with the electronics, the LANMeter 
analyzes cables, too. Because it analyzes 
and tests protocols, networking hardware, 
and cables, this single tool can help you 
quickly isolate network problems. 

With its backlit LCD graphics display 
and front-panel alphanumeric keyboard, 
the battery-powered LANMeter is a plea¬ 
sure to use. A row of “soft keys" located 
below the LCD display take on the menu 
functions displayed along the bottom of 
the screen above, which makes it easy to 
navigate through the many LANMeter 
functions. More important, the 4^-pound 
LANMeter is easy to cany around and con¬ 
nect to a network anywhere you go. 

There are three LANMeter models to 
choose from. Fluke introduced the 670 
Token Ring LANMeter ($6495) last year; 
the 672 Ethernet ($6495) and 675 Ether- 
net/Token Ring ($9495) models appeared 
this year. Models with screen backlight- 
mg cost $300 more. Ail prices include a 
case, an AC adapter, a wire-map/eabie-ID 
remote adapter, and a utility disk. 

I tested a 675 LANMeter for this re¬ 
view; I’ll refer to it as simply the LAN¬ 
Meter hereafter. The three models differ 
externally only in the functions that they 
provide through the display and some of 
the connectors—depending on whether 
the particular unit supports Ethernet, Token 
Ring, or both. 



crams a useful mix of LAN-testing 
functions into tlie LANMeter's rugged 
4%-pound, 1D£- by 6K* by 2^-incb 
package. Batteries last up to 3 hours 
if you don't use the term 
backlighting. Five keys located 
below the LCD display take on 
the functions displayed on 
the screen above [inset}. 



Well-Mannerei 

Network-traffic analysis is the sin¬ 
gle most important tool in tracking down 
poor network performance. It’s rarely nec¬ 
essary to see the contents of each packet 
for each protocol (the method a protocol 
analyzer uses), but it is important to find 
out which protocols are merely flowing 
and which are flooding. 

Not only can the LANMeter display the 
distribution of network loads during nor¬ 
mal operation, but it can also show you 
the source of error packets and, for Token 
Ring networks, perform soft error-domain 
analysis. Even when you are using the 
LANMeter for functions other than statis¬ 
tics, its multicolor LEDs display overall 
network load and errors. 

On Ethernet networks, the LANMeter’s 
display of overall network statistics shows 
bandwidth utilization, collisions, errors, 
and broadcasts. The display shows the cur¬ 
rent and maximum percentage of each sta¬ 
tistic in an active bar meter, next to a nu¬ 
meric display of the average and total for 
your sampling period. You can view the 
bar meter either as a logarithmic count or 
as a percentage of full load. 

Another view shows error statistics, in¬ 
cluding, for Ethernet, jabber (illegally long 
frames), FCS (frame check sequence) er¬ 
rors, short frames, late collisions, remote 
collisions, local collisions, and ghosts (noise 
that might be mistaken for a frame). The 
display of these values consists of a pie 
chart with a count list. You can pursue 
many of the statistics to greater depth by 
pressing the zoom key on the front panel. 

Two other network-monitoring views— 
protocol mix and collision analysis—pro¬ 
vide you with similar displays, combining 
bar meters or pie charts with percentages or 
logarithmic counts. If you experience traf¬ 
fic-load problems, three more statistics are 



of particu¬ 
lar value to 
your prob¬ 
lem analy¬ 
sis: the top 
senders, the 
top receiv¬ 
ers, and the 
top sources 
for broad¬ 
casts (aconv 
mon source 

of trouble in IPX networks). 

When you use the LANMeter on a To¬ 
ken Ring network, the general network- 
statistics display gives you appropriate in¬ 
formation for that area, including beacons, 
claim tokens, ring purges, broadcasts, and 
stations seen. The error-statistics display 
includes line errors, burst errors, receiv¬ 
er-congestion errors, frame-copied errors, 
lost token errors, and other soft errors. You 
can display fault-domain information for 
any error type, which shows both the error¬ 
reporting station and its nearest active up¬ 
stream neighbor. Another display shows 
statistics on token-rotation time. 

You can configure your LANMeter to 
log any of these statistics for time periods 
ranging from 24 minutes (at 1-second in¬ 
tervals) up to 5 days (at 5-minute inter¬ 
vals) and then download the table of sta¬ 
tistics directly to a PC or over a modem. 
This is a valuable capability because it al¬ 
lows you to further analyze the data. 

The only impediment to this process is 
the short 1- to 3-hour battery life of the 
LANMeter. Battery life depends on how 
much you use the display backlighting. 
You can, of course, leave the battery charg¬ 
er plugged in while you use the LANMeter. 

continued 
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Save Disk Space 


PKZIP version 2.0 


PC WORLD 



WORLD CLASS 
AWARD 


& 

FKWARE introduces the next generation of its award 
winning compression utility. FKZ1P 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. FKZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 

SofLwcire developers! You can significantly reduce 
product duplication costs by decreasing the number or 
disks required to distribute your applications. Call for 
Distribution license information. 


Put Your Executables on a Diet 


Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed Form 
with FKLITE Professional.* FKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLiTE. This 
discourages reverse engineering of your 
programs. 



FKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and -COM) files by an average of 45%. The operation of 
FKLITE is transparent, all you will notice is more available disk space! 



for YOUR Application 


The PIS WAKE Data Compression Library 
allows you to incorporate data 
compression Lee lino logy into your 
software applications. The application 
program controls all Lire input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly. The routines can be used with many popular DOS languages. A 
Windows DLL and an 05/2 52-bit version is also available! 



9025 Pi. Deerwood Drive Brown Deer, W! 33225-2457 
(414) 354-8699 Pax (414) 554-8559 


KkWAKL. Da!a Qxmpresbion Library for. DOS $275 FKWAKC Data Compression Library lor OS/2 
fKWARE Data Compression Library DLL for VVirniows 5550' 

KK/JF S47.00 F1\JJTC ■?4F5.i JO PKi UT FiVifdssiniiaf Si-W.CiQ 

Piba&p fldfl 55,00 • S^ti jw nnrjkage in tbe US Lan*i?3ii- SL 1 .25 wenias. 
Wisconsin residents add appropriate state safes tax county sales iax. 

Visa iind Maslervard accepted. COD orders. 


See us at COMDEX/Fall '94, Booth #$374 BY1194 


If the battery is fully charged, the charger 
continues to trickle power to the unit, 

NICs, Hubs, and MAUs 

The basic electronic devices of a LAN are 
the NICs in each workstation, the hubs 
and concentrators from which twisted-pair 
Ethernet LANs fan out, and MAUs (multi¬ 
station access units), which are the Token 
Ring equivalents of hubs. Needless to say, 
these potential sources of trouble need to 
be identifiable and tested. For those pur¬ 
poses, the LANMeter provides a user-de¬ 
finable station list and a suite of tests. 

The station-list database is another of 
the LAN Meter's great conveniences. By 
default, each MAC (media access control) 
or Ethernet address is automatically asso¬ 
ciated with a default-station address that, 
if possible, is derived from the device on 
the network. Then, using the LAN Meter's 
alphanumeric keyboard, you can add your 
own symbolic name. 

The LANMeter is capable of maintain¬ 
ing 32 separate lists of 512 stations each. 
You can import or export the list to or from 
a PC, download NetWare and IP host ta¬ 
bles, and even sort the lists. LANMeter 
uses Ihe symbolic names in any reports 
that identify a staiion, including network¬ 
monitoring reports of lop network users. 

For each test, the LANMeter displays 
a diagram of how to connect it to the de¬ 
vice or network for that particular test. 
Each test has a help screen describing the 
test. For example, the expert-T, NIC, and 
hub auto-tests display the following mes¬ 
sage: “In the Expert-T test LANMeter 
checks the network Hub and the connect¬ 
ing NIC looking for any problems that 
could keep the NIC from successfully con¬ 
necting to the network. If cabling prob¬ 
lems are suspected, appropriate cable tests 
will also be run/' This explanation goes 
on for a few dozen screens. 

The NIC test suite can discover the ad¬ 
dress of the device and test its link pulse, 
transmission sensing and generation, re¬ 
sponse speed, and phantom voltage, as 
well as check for duplicate addresses and 
lobe cabling (if appropriate). The final test 
is to let the LANMeter generate test net¬ 
work traffic. You can start by having it 
send PING (packet internet groper) pack¬ 
ets to the devices and determine if they 
arc alive and connected. Then you can have 
the LANMeter generate traffic loads while 
you monitor how the network handles it. 

The Wire 

If your network problems aren't in the ap¬ 
plications or devices, they could just be in 
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capability: 

INTERNATIONA 


Global Intelligence 


YOU SHOULD KNOW THIS: 



The magazine that delivers the world 
of business also delivers a worldwide 
audience. 

Business Week has steadily grown an 
international network. In 1981 “long 
before “thinking global” became a 

co r po rat e m a n da te- B usiness Week 
launched Business Week 
International. 


It caught on. With 24 resourceful 
bureaus around the world, Business 
Week International s tailored editorial 
quickly became the source of global 
business intelligence* 


Now we reach top management from 
Frankfurt to Singapore, Moscow to 
Buenos Aires* Remarkably, 90% of 
these coveted readers are non-U.S./ 
Canadian citizens. 


Copyright 1993 McGrriiv-HiH I nr. 


Global intelligence opens global 
markets. If you're targeting a specific 
region, you may choose from three 
regional editions: Europe, Latin 
America and Asia. If you want to 
speak to the dynamic new capitalists 
of Russia, China or Poland in their 
own language, you may choose from 
three local language editions. 

Take advantage of our unsurpassed 
worldwide network. Call Gerd Hinske 

at 41-21-617-44-J.1 or your local 
account manager. Because great 
business minds think alike. Globally. 

Business Week's International Reach. 

A company capability. 

Source: 1993 Business Week InternJittQn&t Subscriber Study 


BusinessWeek 


Beyond news. Intelligence. 


Illustration by AJIn As seen in Business Weds InternaTional, February 15, 1593 Issue 
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M-Series Dac 

"the most versatile way to 
monitor and control 
all your special 
periphemls" 


NEW 


♦Barcoding & Medical Equipment ♦CNC 
Machines ♦Transmitters ♦Manufacturing 
Controls ♦Out-of-Band Management ♦POS 
♦Lab Monitoring ♦Environmental Data 
♦Security Alarm Systems ♦Process Control 

• 8 Host Communication Options 

• 232/422/485 Inputs/Outputs 
•Analog Inputs/Outputs 

• Control Relay Outputs 

• Programmable Control Module 

• 2, 3, 4, 8 & 16 Slot units 

Circle 70 on Inquiry Card (RESELLERS: 71) 

Because Resources Should Be Shared 


BayTech 


Phone: 601-467-8231 ULiLiU 
Fax: 601-467-4551 or toll-free 

800 - 523-2702 


Host Location 

Host Input H 

City 1 


Terminals 

Voice/Fax 

Voice Input | 




, Terminals 



City2 

1 Voice/Eax 


• Expandable to 60 ports 

• Multi-drop/Multi-point Support 

• Peripheral Speeds to 115k bps 

• Composite Speeds to 460k bps 

• 2 , 3 , 4, 8 , & 16 Slot Units 
•All units interconnectable 

• 2 channel voice/fax modules 


Network Problem Solver 


the wiring. There could be crossed pairs 
in the wiring closet, broken wires, bad ter¬ 
minators, or just one wire plugged into the 
wrong socket. The LANMeter can help 
you discover all of these problems. 

Before you run any of the cable tests, 
you must tell the LANMeter what kind of 
cable you are testing: 1 OBase-T category 3, 
4, or 5; RG-58 (thin or foam thin); RG-8 
(thick); Token Ring shielded twisted-pair 
(type 1, 2, 6, 8, or 9); or Token Ring un¬ 
shielded twisted-pair (category 3,4, or 5). 
Then you can test for cable length, dis¬ 
tance to the largest fault, impedance, and 
DC continuity. For twisted-pair cabling, 
the LANMeter checks the transmit and re¬ 
ceive pairs and detects split pairs occur¬ 
ring at the connector. 

By attaching identifier dongles (which 
are optional) to the ends of twisted-pair 
cables, you can give each cable a separate 
identifier with which the LANMeter can 
generate a logical wiring map from the clos¬ 
et. This is a far cry from wire testing with 
two technicians, a Multimeter, and walkie- 
talkies. Thanks to the LANMeter, a tech¬ 
nician working alone can be far more pro¬ 
ductive in figuring out a wiring closet. 

Solving TCP/IP and NetWare Problems 

The LANMeter lets you analyze TCP/IP 
or NetWare activity separately from all 
other activity on mixed-protocol LANs. 
The LANMeter logs information on ICMP 
(Internet Control and Message Protocol) 
packets that tell of unreached destinations, 
redirection, source quenching, exceeded 
delivery time, parameter problems, and 
echo requests and replies (i.e., PINGs). 
For any of these statistics, you can zoom 
in to see who the top senders and receivers 
are and to whom they are talking. 

While there are plenty of TCP/IP net¬ 
work problems that you can identify with 
the LANMeter, there are also special Net¬ 
Ware IPX/SPX problems for which the 
LANMeter is unusually well suited. For 
instance, the LANMeter can identify all 
visible NetWare servers. Then if you know 
which workstations arc running on Net¬ 
Ware, you can send a NetWare PING to 
see if a server or workstation is available 
from the LANMeter’s location. 

The NetWare-specific statistics collec¬ 
tion separates total IPX activity into file 
activity (i.e., delays, file, and print) and 
packet activity (i.e., delays, routed packets, 
and burst packets). Then you can also do 
a routing analysis that displays local-to- 
local, local-to-remote, and remote-to-local 
activity in a pie chart. As with most LAN¬ 
Meter statistics, you can drill down with all 


NetWare tests and see more detailed sta¬ 
tistics on the top local-traffic nodes. Using 
the NetWare menus, you can also see the 
top senders and receivers of NetWare ac¬ 
tivity only. 

Fishing Expeditions 

Within my first hour of using the LAN¬ 
Meter, I successfully identified a network 
printer that was unnecessarily loading the 
BYTE network with broadcast error mes¬ 
sages, and 1 narrowed an intermittent prob¬ 
lem to in-the-wall wiring between BYTE’s 
editorial offices and the BYTE Lab. It’s 
that easy to use. 

The LANMeter is also strong in per¬ 
forming routine analysis. You can set it 
up in a wiring closet and let it collect data 
on the subject of your interest for a day or 
so and then send the data to a computer 
for further analysis. You can also send all 
the data and screens to an internal print 
spooler that will relay the information to 
a printer when you’ve returned from your 
data-collection expedition. 

There is little that 1 can criticize the 
LANMeter for. The price is high and the 
battery life is short, but when you consid¬ 
er the functionality and ease of learning 
that characterize this attractive instrument, 
its convenience far outweighs its cost. The 
LANMeter is certainly less expensive, 
more portable, and easier to set up than 
the array of instruments it replaces. 

Indeed, there is much to praise the LAN¬ 
Meter for. Its manual is exceptionally well 
written, giving instruction in not only how 
to operate the LANMeter but also how to 
use it to find different kinds of problems 
and what might be causing them; it even 
offers some solutions. But the greatest 
praise goes to the LANMeter’s designers, 
who knew what the major tools for net¬ 
work diagnostics are and how to organize 
them all into one solid, compact unit. ■ 


Ben Smith is a consultant, a former BYTE Ixtb 
testing editor, and the author of Unix Step-by- 
Step ( Hayden Books, 1990). You can reach him 
on the Internet at hen@ronin.com or on BIX as 
“ bensrnith. ” 


About the Product 

Ruke 675 LANMeter 

.$9795 1 

(for Token Ring and Ethernet, with backlighting) 

Ruke Corp. 

P.0. Box 9090 

Everett. WA 98206 
(800) 443-5853 
(206) 347-5500 
fax: (206) 356-5116 

Circle 1060 on Inquiry Card. 
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Hardware 


Switching ISDN 

DirectRoute’s ISDN switching technology, inverse multiplexing, and 
data compression can cut the cost of remote LAN connections 


JEFFREY FRITZ 

S ymplex Communications pio¬ 
neered synchronous data com¬ 
pression for WANs with its 
Datamizer products. It has now entered 
the internetworking arena with a family 
of devices called DirectRoute. Like cur¬ 
rent Datamizer products, DirectRoute uses 
data compression and inverse multiplexing 
with switched digital connections to pro¬ 
vide bandwidth on demand for more effi¬ 
cient and economical long-distance net¬ 
work links. But while Datamizers use these 
capabilities to supplement an existing 
leased-line connection, DirectRoute prod¬ 
ucts can rely solely on switched services, 
particularly ISDN, to provide on-demand 
remote connections. 

Although it’s tempting to label Direct- 
Route a bridge or router, it’s really a hybrid 
design. Like a bridge, it operates on the 
MAC (media access control) layer (layer 
2). But it functions like a router when it 
comes to packet destinations. Routing-like 
tables, maintained in the form of destina¬ 
tion telephone numbers, identify remote 
devices and their port addresses. 

In creating DirectRoute, Symplex has 
applied matrix-switching technology to 
WANs. In a sense, this is an electronic 
version of the crossbar switches that were 
used in the telephone network for years or 
are used in hub switches today. Hub 
switches send packets directly to simulta¬ 
neous, multiple destinations without send¬ 
ing them through an intermediary network. 
This topology makes for more efficient 
WAN interconnectivity than is provided 
by typical setups using expensive dedi¬ 
cated lines. After all, it doesn’t make sense 
to travel from Nashville to Los Angeles 
through Atlanta when you can get a direct 
flight. DirectRoute provides connection- 
oriented switching technology for ISDN. 

Using multiple-channel aggregation and 
compression, DirectRoute can accomplish 
WAN bandwidths of up to 4 Mbps. Cur¬ 
rently, it does this using a proprietary pro¬ 
tocol. However, Symplex plans to use mul¬ 
tilink (PPP over ISDN) so that DirectRoute 
can interoperate with other vendors’ ISDN 
WAN products. 

For sites with digital services other than 



The front of the DR-2's 
19-inch-deep, black 
metal chassis shows 
only activity LEDs. 


On the back panel, a BRI/Ethernet I/O module 
provides four RJ-45 jacks for ISDN and an 
Ethernet AUI connector. A serial port in the main 
chassis can handle out-of-band management. 


The DR-2’s front panel is a pull-down door that 
provides access to the hot-swappable processor 
cards. If you have two cards installed, you can 
remove or exchange one while the other 
continues to function. 


ISDN, all Direct Route products can be 
provisioned for frame-relay, Tl, Switched- 
56, or other digital services. Generally, ac¬ 
cess to non-ISDN services is accomplished 
through a V.35 serial interface option. 

DirectRoute Configuration and Description 

The DirectRoute product family has three 
members. The top-of-the-line DR-5 is in¬ 
tended for central sites with high-volume 
backbones. It can connect up to 160 sites 
simultaneously, with 1 Mbps of bandwidth 
per site (more with compression). It uses a 
five-slot modular chassis. BRI (Basic Rate 
Interface)/LAN cards provide four BRI 
ISDN and one network connection per 
card. Mixing in PRI (Primary Rate Inter¬ 
face )/Serial cards (which provide two PRI 
ISDN and two V.35 serial connections per 
card), the DR-5 can also support frame- 
relay and leased-line connections. With 
one BRI/LAN card, the DR-5 has a $7999 
base price. Additional BRI/LAN and PRI/ 
Serial cards cost $6000 for Ethernet ver¬ 
sions and $6500 for Token Ring versions. 

The DR-2 model I reviewed is a scaled- 
down product capable of connecting up to 
64 sites simultaneously and providing I 
Mbps of bandwidth per site. It has a two- 


slot modular chassis and supports the same 
cards as the DR-5. The DR-2 has a $6999 
base price, which includes one BRI/LAN 
processor card. 

The DR-1, available later this year, is 
the bottom of the line at $2999. Unlike the 
DR-2 and DR-5, the DR-1 is slotless. It 
can connect up to eight remote sites and 
provides only 512 Kbps of throughput per 
site. (Not that 512 Kbps is all that bad; 
most telecommuters do very well with 128 
Kbps.) The DR-1 supports four BRI lines 
plus two serial (V.35) connections for 
frame relay or leased lines. 

Processing power for all units comes 
from AMD 29030 RISC processors, one 
per card, each with 1 MB of flash RAM for 
program memory and 1 MB of SRAM for 
buffering. Both flash RAM and SRAM 
expand to 4 MB. 

I tested a pair of DR-2s, each config¬ 
ured with a single Ethernet BRI/LAN pro¬ 
cessor card. The sleek, 19-inch, black met¬ 
al chassis is suitable for stacking or rack 
mounting. A front-panel door provides ac¬ 
cess to the hot-swappable processor cards. 
On the back panel, a BRI/LAN I/O module 
provides four RJ-45 jacks (labeled A, B, C, 
and D) for the ISDN lines, and a port E 
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(for Ethernet, no doubt) with an AU1 (at¬ 
tachment unit interface) connector. If you 
plan to use lOBase-T or ihinnei (lOBuse- 
2) cabling, you'll need transceivers. There 
is also an RS-232 monitor port and a sec¬ 
ond AUI port, labeled LAN Command 
Port, which is not currently used. 

Upper Management 

You can configure DirectRoute through 
standard com muni cations programs, 
SNMP, or Telnet. The DirectRoute sys¬ 
tem software interface is menu driven but 
has a nasty tendency to hide menu options. 
The reinitialize (reboot) command, for ex¬ 
ample, is mysteriously hidden on the bot¬ 
tom of the Card Setup screen as part of a 
status message. Submenu selections show 
only one item at a time, making it diffi¬ 
cult to remember locations of options and 
features. Several menu items haven't been 


implemented, although they appear as se¬ 
lections. Clearly, the interface needs work. 

A Card Statistics screen provides an ar¬ 
ray of throughput statistics, including pack¬ 
ets per second to and from the LAN and 
bits per second to and from the WAN. Un¬ 
fortunately, there is no way to tell if pack¬ 
ets are out of sequence, lost, dropped, or 
corrupted. To help in diagnosing a bad 
link, the Symplex software should provide 
this information for each channel. 

A PAT (Priority Action Table) deter¬ 
mines calling patterns. There are two op¬ 
tions* Throughput On Demand and Data 
Present (referred to as Action Table l A 
and IB, respectively). Despite the names, 
both modes offer bandwidth on demand. 
The difference is that Throughput On De¬ 
mand does not place calls, even when there 
are packets destined for the other side. It is 
intended for Internet providers who don't 


want to issue calls to remote users when¬ 
ever, say, an E-mail message arrives but 
would rather wait for the user to call in 
and then send the E-mail. 

For this scheme to operate properly* one 
side (typically the remote side) has to be 
set up in Data Present mode. Bringing both 
sides up in Throughput On Demand mode 
means that neither side will call and, thus, 
connections will never be made. Strange¬ 
ly, the default configuration is Through¬ 
put on Demand. You must explicitly 
change that setting to allow connection. 

Symplex promises future PAT en¬ 
hancements, including lime-of-day action 
tables that allow different connectivity 
based on hour or day parameters. The 
hooks are in place for these advanced PAT 
options, but they do not operate yet. 

The DirectRoute product line supports 
SNMP through generic MiBs (manage¬ 
ment information bases) or through a Sym- 
plcx-developcd MIB. The Symplex MIB 
provides additional management benefits, 
one of the most important being call-detail 
reporting. The Call Data Collection and 
Processing modules in the MIB provide 
information on call duration, call status, 
and bandwidth utilization. This provides 
managers with a good tool to determine if 
digital lines are sufficient to meet user de¬ 
mand. In addition, the modules allow net¬ 
work managers to charge back usage for 
WAN connections. 

Security and Manuals 

DirectRoute provides several security op¬ 
tions, Authentication is used whenever a 
connection is made to ensure that legiti¬ 
mate calls have been placed. Access to the 
management interface has authority lev¬ 
els and password protection. 

The documentation can be summed up 
in one word—skimpy. The product comes 
with a 19-page installation guide and a 
single-sheet quick installation guide. Both 
guides have screen shots, but the text is 
sparse, often leaving out important details. 
There is no operating manual and no ref¬ 
erence documentation, both of which are 
critical to proper operadon of something as 
complex as DirectRoute. This is an unfor¬ 
givable oversight. Although Symplex plans 
to include improved documentation in the 
future, the product should not have shipped 
without adequate documentation. 

Performance 

To test the DR-2,1 set up a small 1 OBase- 
T Ethernet network to simulate a remote 
LAN. The host site was a production 
lOBase-T Ethernet LAN. This Ethernet 


DirectRoute Test Configuration 


Dell 486 PC 


Sun SparcStation LX 


Apple 

Mac Quadra 660AV 



Remote LAN 




ISDN network - 


To departmental 
lOBase-T UN 


Asante concentrator 
Transceiver 

DirectRoute DR-2 


NN Nf 


1-4 BRI ISDN lines 
(2-8 64-Kbps channels) 



DirectRoute DR-2 


Transceiver 


Allied Teles is 
concentrator 


Cisco AGS+ router 


West Virginia University’s 
campus FDDI backbone 


DirectRoute DR-2s connected the test remote LAN to a production lOBase-T Ethernet LAN using ISDN 
services. Four ISDN lines provided eight 64-Kbps ISDN channels between the two LANs. On the remote 
LAN, a Dell 486 PC, Sun SparcStation LX. and Apple Mac Quadra 660AV allowed testing with Novell IPX, 
TCP/IP, and AppleTalk protocols, respectively. 
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DirectRoute Throughput Performance 



AppleTalk 

IPX 

TCP/IP 


104 


8 channels 


8 channels 


2 channels 


2 channels 


compression no compression 


compression no compression 


In transferring a 1.9-MB binary file, throughput differed for each of the three tested LAN protocols. In each 
case, using eight 64-bit ISDN channels with inverse multiplexing provided higher throughput than using 
just two lines, and DirectRoute’s data compression enhanced compression somewhat. Performance using 
compression with text or mixed files will be better. 


connected through a Cisco AGS+ router 
to an FDD1 (Fiber Distributed Data Inter¬ 
face) backbone and from there to the In¬ 
ternet. Each DR-2 connected to the phone 
network with four ISDN lines. (See the 
figure “DirectRoute Test Configuration.”) 

I tested DR-2 throughput for AppleTalk, 
Novell IPX, and TCP/IP protocols by 
transferring a 1.9-MB binary file between 
LANs using eight- and two-channel con¬ 
figurations, with and without compression 
(see the figure “DirectRoute Throughput 
Performance”). Binary files compress less 
effectively than text files, so performance 
with text-only or mixed files should gen¬ 
erally be better. 

TCP/IP with compression over eight 
channels was the best performer, with a 
throughput of 491 Kbps. With 512-Kbps 
bandwidth, that represents an impressive 
95.83 percent link efficiency. As expected, 
eight channels with compression yielded 
the best throughput for all the tested pro¬ 
tocols. But even the lowest rate, two chan¬ 
nels with no compression, was slightly 
more efficient than measurements made 
in similar modes with Combinet CB-400 
and Digiboard Dual IMAC ISDN bridges. 
The results weren’t shockingly higher, but 
the difference was measurable. 

To test compression, I transferred a 1.9- 
MB binary file and a 1.1-MB text file with 
and without compression (see the table 
“Compression Results”). The text file did 
quite well, while the binary file’s com¬ 
pression ratio was somewhat less impres¬ 
sive. Compressing the binary file provid¬ 
ed a 1.35-to-l increase in throughput with 
eight channels and a 1.44-to-l increase 
with two channels. On the text file, the 
DR-2 achieved only a 1.67-to-1 throughput 
increase when compressing with eight 
channels. Text-file compression worked 
much better on two channels, with an in¬ 
crease of 3.13 to 1. Although this is far 
from the 20-to-1 compression promised 
in the product literature, compression was 
good enough that the file actually moved 
across the two-channel link at almost the 
same speed as with eight channels and no 
compression. Like gas mileage figures, 
compression estimates 
are only an approxima¬ 
tion of what you can 
expect. 

Filtering 

DirectRoute can filter 
transmissions based on 
device address or net¬ 
work protocol or on a 
custom basis. Custom 


filtering works inside the packet, and it 
filters based on bit patterns. Up to 1000 
individual filters can be maintained, which 
should be more than adequate for most 
networks. 

You can create filters at any time, but 
they don’t become active unless you ex¬ 
plicitly turn them on. That makes it simple 
to prepare filters, but it also makes it easy 
to forget to turn them on. Once filters are 
on, the only way to turn them off is by 
erasing them from the active filter list. 
This is an awkward process; it would be 
better to use check boxes for turning filters 
on and off. 

To set up protocol filters, you must en¬ 
ter the Ethernet type code for the proto¬ 
col. The documentation does not provide 
any type codes. I had to ask Symplex to 
fax a list of codes before I could set up 
protocol filtering. 

Unfortunately, you have to reboot Di¬ 
rectRoute for new filters to take effect, 
and, obviously, network access is inter¬ 
rupted during the reboot. While the DR-2 
reboots quickly (a warm boot typically 
takes 20 seconds), it is 
still a nuisance. 

Telco Liaison 

Symplex provides sup¬ 
port directly from its 
headquarters in Ann 
Arbor, Michigan, and 
through its distributors 
and resellers. Standard 
telephone support is 


available, as is an optional 24-by-7 (24 
hours a day, seven days a week) support 
program. Third-party on-site service is 
provided by G.E. Information Services. 

Generally, I was pleased with the qual¬ 
ity of the technical support. The techni¬ 
cians were knowledgeable and were will¬ 
ing to admit when they didn’t know the 
answer to a problem. If it was a new prob¬ 
lem, they made note of it and were never 
defensive. When 1 had to travel to the re¬ 
mote site, they offered to call me back 
(good thing, since Symplex support doesn’t 
have a toll-free number). They always 
called me right on time. 

The toughest part of an ISDN installa¬ 
tion should be the easiest: ordering the 
ISDN service. The telephone carriers have 
done a terrible job of implementing ISDN 
ordering. You need to understand telco- 
speak to order even the simplest service. 
Symplex, sympathizing with the user’s 
plight, has responded by forming a TLT 
(Telco Liaison Team). 

Prior to installation at the desired loca¬ 
tions, the TLT determines if ISDN service 
is available in the local exchanges, and if 
not, when it will be and what alternative 
services are available. The TLT then gen¬ 
erates a work order on behalf of the user. 
Symplex claims that it will work with any 
independent carrier and with the seven 
RBOCs (Regional Bell Operating Com¬ 
panies). 

This is a good start, but the support isn’t 
open ended. Once the ISDN service is op¬ 
erating, Symplex says, “All line network 


About the Product 


DirectRoute DR-2..$6999 

(as reviewed with one BRI ISDN/Ethemet 
module) 

Symplex Communications Corp. 

5 Research Dr. 

Ann Arbor. Ml 48103 
(313) 995-1555 
fax: (313) 995-1564 
Circle 1076 on Inquiry Card. 
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COMPRESSION RESULTS 

Enabling the DR-2 f s built-in compression provided a greater increase in throughput with a 1.1- 
MB text file than with a 1,9-MB binary file. With compression f the text file moved across the 
two-channel link at almost the same speed as with eight channels and no compression. 


Number of ISDN B channels 

8 

2 

Link bandwidth (Kbps) 

512 

128 

Binary-tile throughput (Kbps, compressed/uncompressed) 

469/346 

119/82 

Effective compression ratio (binary)* 

1.35 

1.44 

Text-file throughput (Kbps, compressed/uncompressed) 

584/360 

283/90 

Effective compression ratio (text)* 

1.67 

3.13 


'The eFTeclive compression-ratto figures are tower than actual compression because of LAN protocol overhead. 


management is the responsibility of the 
RBOC providing the carrier service,” Since 
RBOCs rarely lake responsibility for any¬ 
thing in the ISDN world, it would be bel¬ 
ter to offer continuing support to users af¬ 
ter the ISDN service is installed, even for 
a fee. 

Bugs and Gotchas 

The DR-2 has some bugs, particularly in 
the management interface. For example, 
Telnet management sessions to the device 
were unstable. They often failed with cryp¬ 
tic messages like “Session task creation 


failure! (15).” Once this occurred, 1 could 
no longer Telnet into DireetRoute. And if 
a Telnet session aborts, DireetRoute canT 
Lime-out the user. As a result, the maxi¬ 
mum user limit is quickly reached, and 
users attempting to log on are greeted with 
a message saying: “Sorry—Maximum 
number of logins exceeded!” 

Twice during throughput testing, the 
DR-2s died. ISDN and LAN connections 
were maintained, but the remote worksta¬ 
tions reported the loss of network services. 
It appeared that the bridging protocol had 
crashed, because traffic was recorded at 


the WAN and LAN ports, but nothing was 
passing between them. The problem 
stumped the company’s technical-support 
people. The only cure offered was to re¬ 
boot the dead DR-2. 

The DireetRoute product line is new. 
Features are still being implemented, the 
documentation is sparse, and the bugs are 
painfully obvious. Nevertheless, Direct- 
Route is a good choice for network ad¬ 
ministrators looking for improved LAN 
access, !ts ability to provide exceptional 
bandwidth on multiple ISDN channels 
with decent compression makes it viable 
for large networks. For diverse networks, 
it adds value by acting as a matrix switch 
for multiple sites. These features make Di- 
reclRoute a flexible and powerful tool for 
remote LAN access. ■ 


Jeffrey Fritz (Morgantown, WV) is a tele commit 
n hat ions engineer who is responsible for the de¬ 
sign mid management of data communications for 
West Virginia University, including its ISDN Ap¬ 
plications Lab. He is the author ^/ Sensible ISDN 
Data Applications (West Virginia University' Press, 
1992), You can contact him on the Internet at jfritz 
@ wvnvm.wvnet.deu or on BIX cJo "editors . T ' 






TIVE vs. ABSOLUTE 


There’s no sure 
pointing and absolute 
moments. At times 
other by a mile. And vice 
on the opplicotion. That’s 
invented the mouse that’s 
and absolute. So now you 
of both worlds! 

Aristo 

Technology with Prestige since 1862 

North Amtfico. 

AEISTD Gin film fytein 
A Bwrrtw of KGH‘H'1001! he. 

IDO Mi Sirwi, r.O, kn H, 

Slcatshury,, HJ CI00CM - Dthift 
M M UWMt 
fax; (HBM7MS13 

United Kingdom 

MHSTOUniMilD 

TK House 

Twmw Cow? South, Binfold 
8iort.net RG12 5-BH 
M (DM3HVU 
Fax; (&3M) 306 

Hsod Off**. 

KOTO Ga^tatann GmbH th K6 


winner. Both, relative 
control have their 
one outperforms the 
versa, depending 
why we hove 
relative 
the best 


Booth #S-3019 


College SoatftXdifHml 


THE ABSOLUTE AND RELATIVE MOUSE 

Fur; HH0J W 4H11 * (5W $ 3M.DQ, imW® Integrated 5'hulfgn mouse, pgrtnfak dinning end dgfczmg surface, sAwnm! 



updated quarterly and a 


Includes: 

♦ Mj.miI lily newsletter with the latest 
developments. 


monthly newsletter on 

developments in 
desktop video and 


♦ Product write-ups and a matrix for all 
of the major companies involved in desk¬ 
top videoconferencing, 

♦ Essays from industry leaders and 
desktop videoconferencing users. 


collaborative computing. 


♦ Glossary of desktop videoconferencing 
terminology. 


desktop products and 
capabilities. 


Subscriptions are $200 per year— 
includes initial report, newsletter 
and quarterly updates. For more 
information or to subscribe call 


800 - 829-3400 


An oS— « Publication 


Circle 151 on Inquiry Card 
(RESELLERS: 1521. 


Circle 156 on Inquiry Card 
(RESELLERS: 157). 


254 It V T E NOVEMBER 1994 























Reviews 


NSTL Software Roundup 


Dynamic-Viewing Spreadsheets 

Take a custom slice of 1 your data with dynamic data viewing 


BOBBY JOE REFF 

T he electronic spreadsheet revolu¬ 
tionized the computer world with 
a row-and-column format that en¬ 
abled quick analysis of data by a variety of 
formulas. Today’s spreadsheets, howev¬ 
er, need more dimensions as applications 
track more complex sets of data. While 
the consolidation features of multiple 3- 
D worksheet programs such as Lotus 1-2- 
3 and Microsoft Excel offer increased ca¬ 
pability, it is not always easy to view 
certain slices or customize views of the 
data. The task of creating reports using the 
massive amount of data accumulated by 
multinational corporations becomes in¬ 
credibly unwieldy. Today’s powerful 
spreadsheets can handle the data, but 
grasping the significance of that data may 
require the power of dynamic-viewing 
spreadsheets. 

NSTL reviews three products that pro¬ 
vide flexible viewing of data by simply 
rearranging a preset category or group. Al¬ 
though the three products are similar in 
providing dynamic-viewing capability, 
they contain subtle differences based on 
their primary purpose. 

Lotus Improv, originally covered in 
this review, was discontinued by Lotus 
Development. The reviewers found that 
it was the program of choice when per¬ 
forming data modeling or when dynamic 
viewing is of primary importance. IThink 
is a modeling program, but it does not of¬ 
fer a dynamic-viewing spreadsheet. Lotus 
1-2-3 release 5 for Windows now has some 
dynamic-viewing capabilities but only 
when combined with Lotus Approach. 

Program Concepts 

Dynamic-viewing capability is useful in 
both data modeling and data analysis ap¬ 
plications. Modeling spreadsheets, such 
as Lotus Improv, specialize in creating a 
model to determine how different vari¬ 
ables (e.g., sales forecasts or inventory 
levels) will affect outcomes (e.g., prof¬ 
its). Data analysis makes sense of existing 
data by managing different views while 
retaining data relationships (e.g., looking 
at sales over time to explore trends and 
predictors). 

Microsoft focuses on analysis rather 


than modeling as the key to Excel. Sum¬ 
marizing and analyzing large data sets re¬ 
quire the comprehensive versatility of an 
advanced spreadsheet, and Excel offers 
this in its outlining, filtering, analysis tools 
(including functions), and, in version 5.0, 
tabbed notebooks. 

Data analysis, however, is incomplete 
if you cannot interpret the meaning of com¬ 
plex data. This is where dynamic viewing 
becomes important. You can access pre¬ 
existing data from your spreadsheet to cre¬ 
ate PivotTables and maintain links to the 
data, regardless of how the view changes. 
Full-featured viewing lets you summarize 
data, collapse or expand categories, track 
data, analyze trends, and rearrange data to 
determine different outcomes without man¬ 
ually re-creating the model. 

TM/1 Perspectives from Sinpor takes a 
different approach. TM/1 attains true mul¬ 
tidimensionality by adding database-type 
access to the capabilities of the spread¬ 
sheet you’re already using. TM/1 stores 
the data in previously established dimen¬ 
sions; then you browse through the data 
tables residing in the spreadsheet. 

This approach eliminates the need to 
rekey data or rearrange it for different 
views. It also offers an efficient storage 


system for data, while maintaining a 
spreadsheet’s ability to analyze, manipu¬ 
late, modify, and enhance data. The vendor 
calls this approach OLAP (On-Line Ana¬ 
lytical Processing), since the consolida¬ 
tions are also dynamically calculated. This 
approach also lends itself well to multi¬ 
user systems. The Sparse Matrix technol¬ 
ogy adds to the inherent ability of storing 
the data once to incorporate large amounts 
of data by not allocating space to cells that 
do not contain data. 

Like Microsoft Excel, Quattro Pro for 
Windows adds a dynamic-viewing module 
to its spreadsheet. Unlike Excel’s module, 
Quattro Pro’s module is a separate pro¬ 
gram. However, it maintains hot links to 
and from the spreadsheet. The program 
offers a full range of viewing capabilities 
that aid you in spotting trends, making de¬ 
cisions, tracking data, summarizing data, 
and creating reports. 

Building Models 

You typically create models by either en¬ 
tering data manually (i.e., building from 
scratch) or importing data (usually from 
external databases). Creating models in 
any of the programs requires planning; 
poorly constructed structures only produce 



Microsoft Excel combines dynamic viewing with a powerful, feature-rich electronic spreadsheet. You 
transfer data to a PivotTable to view the model in different perspectives. You create the model with 
PivotTable Wizard. 
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Highlights 

STRENGTHS 

LIMITATIONS 

Microsoft Excel 

Most feature-rich spreadsheet; has 
excellent analysis tools 

Microsoft Query can be invoked 
from within PivotTables 

VBA for Microsoft Office can access 
PivotTables 

Cannot dynamically view data from 
multiple sheets without 
consolidating 

Initially, models difficult to set up 

Quattro Pro 

Workgroup Edition 

Models easy to create 

Excellent analysis tools 

Database Desktop queries and 
imports data from databases 

Two separate modules 

Hot links do not work with multiple 
sheets 

Transferring data loses formatting 

TM/1 Perspectives 

Sparse Matrix technology handles 
large amounts of data well 

Can make use of Excel’s or 1 -2-3's 
programming language 

Spreadsheet Connector queries act 
as a server for TM/1 data 

Difficult to learn 

Initially, models difficult to set up 

No drag-and-drop capability 


poor models that show nothing, regard¬ 
less of how you try to manipulate the view. 

Both Microsoft Excel and Quattro Pro 
for Windows require you to first input data 
into a spreadsheet and then create the dy¬ 
namic-viewing model afterward. When 
building models, usability testers preferred 
Quattro Pro’s modeling module over Mi¬ 
crosoft Excel’s PivotTables. 

Excel incorporates the PivotTables (dy¬ 
namic-viewing model) in a tabbed note¬ 
book, while Quattro Pro transfers the data 
to the Data Modeling Desktop. In Quat¬ 
tro Pro, you see a source window, with the 
category names in the top row and the data 
displayed beneath it. You drag the fields to 
the modeling window, and the program 


places the data, giving you a step-by-step 
creation procedure that aids in constructing 
a model. 

Excel provides a PivotTable Wizard that 
forces you to set the framework of the 
model and then attempt to create it. Prob¬ 
lems occur if the model is not perfect or if 
it contains an incorrect construction. A 
preview feature, similar to the one found in 
Text Wizard and Chart Wizard, would be 
very helpful when creating PivotTables. 

TM/1 Perspectives’ database approach 
to storing data can be confusing when you 
are first attempting to build models. With 
TM/I, you must create dimensions 
first and then create the tables using the 
dimensions. Next, you input the data into 


Data Modeling Desktop - TEST.DMD 


file Edit Build gadget Fgnt Preferences Help 
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Quattro Pro’s dynamic-viewing module is a separate program. The Data Modeling Desktop provides good 
usability features, but the procedure for transferring the model back to the main spreadsheet for any type 
of output is cumbersome. 


the table, and it is stored within the di¬ 
mensions. The program limits text data 
to one dimension only and then requires 
that dimension to be placed last in the 
table. 

Microsoft Excel uses Microsoft Query 
to build models from external data and ac¬ 
cepts the data directly into PivotTable Wiz¬ 
ard. TM/1 uses the underlying spreadsheet 
to import data and then updates the di¬ 
mensions. Sinpor also offers the optional 
Spreadsheet Connector ($4995 and up), 
which connects multiple stations using 
TM/1 Perspectives in a client/server ar¬ 
chitecture. Quattro Pro queries data using 
the Database Desktop module. 

Data Analysis 

Each of the reviewed programs has a dif¬ 
ferent way of analyzing data. Excel offers 
extensive analytical capabilities through 
the Excel spreadsheet. You can achieve 
better results using the analytical features 
found elsewhere and then using PivotTa¬ 
bles to dynamically view the different as¬ 
pects. The program does offer useful con- 
solidation features, such as automatic 
summing of data, running totals, and au¬ 
tomatic conversion of an entry to a per¬ 
centage (e.g., percentage of total sales). 
The subtotaling feature also permits auto¬ 
matic averaging, mini mums, maximums, 
and variations. You cannot enter formu¬ 
las into the PivotTables. You can view the 
detail in a new sheet that lets you work 
with the total flexibility the spreadsheet 
has to offer. 

In Quattro Pro, you cannot modify data 
without creating the model with hot links 
to the spreadsheet. Creating the model us¬ 
ing multiple tabbed sheets disables the hot 
links. The program does let you assign 
various mathematical qualifiers to data, 
such as summing, averaging, counting, in¬ 
crease, and automatic conversion to per¬ 
centage. The limit dialog box replaces the 
page field concept used by the other pro¬ 
grams but also adds the capability to eas¬ 
ily consolidate user-specified subsets of 
the category. 

All the programs collapse and expand 
groups, which aids in clarifying large 
amounts of data. The beauty of the ex¬ 
pansion rests in the “at your fingertip” de¬ 
tails of what the summary shows. 

Reporting 

Excel offers many options, and its charting 
is quite powerful. If you use custom for¬ 
matting to create borders and shading, you 
will lose the formatting when the view 
changes. However, you can use auto-for- 
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matting to reapply formatting each time a 
new view is generated. And by building a 
special PivotChart, you can also maintain 
charts built from your PivotTables. 

TM/1 Perspectives makes use of the 
formatting capabilities of 1-2-3 for Win¬ 
dows or Excel’s formatting capabilities. 
The formats for the table are attached to the 
cells, however, not to the data. 

With Quattro Pro, you have to transfer 
your data from the Data Modeling Desktop 
back into the main spreadsheet program 
and then format it for the report. The pro¬ 
gram does not even keep the numeric for¬ 
mat of the modeling module; it transfers 
everything back as general numbers. For¬ 
matting in Quattro Pro is easy, but if the 
view changes, you’ll have to transfer the 
data again. 

Thanks to 1-2-3’s excellent spreadsheet 
enhancements, such as frames, borders, 
and colors, TM/1 outscores the other prod¬ 
ucts for the sheer number of its high-qual¬ 
ity reporting options. Excel also scores 
high in this regard, offering many different 
types of enhancements. 

A Model Spreadsheet 

Microsoft Excel represents the most ad¬ 
vanced of all spreadsheets. Although not 
primarily a dynamic-viewing spreadsheet, 
the addition of this capability rounds out a 
powerful tool that can be used in a multi¬ 
tude of solutions. It scored high, consid¬ 
ering that we tested none of its other pow¬ 
erful features. 

TM/1 Perspectives provides analytical 
processing to normal spreadsheets. It lacks 
the drag-and-drop viewing found in the 


About the Products 

Microsoft Excel 5.0. 

Microsoft Corp. 

1 Microsoft Way 

Redmond. WA 98052 
(800) 426-9400 
(206) 882-8080 

Circle 1080 on Inquiry Card. 

.S495 

Quattro Pro for Windows 5.0. 

Standard Edition 

.$495 

. $49.95 

Novell, Inc. 

WordPerfect Applications Group 

1555 Technology Way 

Orem, UT 84058 
(800) 321-5906 

Circle 1081 on Inquiry Card. 


TM/1 Perspectives 1.0. 

Sinpor Corp. 

31 Mountain Blvd., Building N 

Warren, NJ 07059 
(908) 755-9880 

Circle 1082 on Inquiry Card. 

.$795 


DYNAMIC-VIEWING SPREADSHEETS 

Excel and Quattro Pro offer the rich functionality of a full-featured spreadsheet, while TM/1 
Perspectives adds dynamic viewing to Excel or Lotus 1-2-3. 



MICROSOFT QUATTRO PRO TM/1 

EXCEL WORKGROUP EDITION PERSPECTIVES 

Parameters 

Number of dimensions or categories 

© 


8 

Number of nested categories 

© 

© 

@ 

Maximum worksheets in a model 

© 

256 

© 

Keystroke recorder 

• 

O 

• 

Programming or macro language 

• 

O 

• 

Dynamic viewing 

Drag-and-drop viewing 

• 

• 

O 

Collapse/expand groups 

• 

• 

• 

Sort by categories or dimensions 

• 

O 

• 

Formula manipulation 

Global formulas 

• 

• 

• 

Prioritize formulas (for use in overlap) 

O 

o 

• 

Natural-language formulas 

o 

o 

• 

Cell-level override capability of formulas 

o 

o 

• 

Automatic summary tables 

• 

• 

© 

Group formulas 

• 

o 

• 

Data entry 

Automatically add subtotals 

• 

o 

• 

Automatically add grand totals 

• 

• 

• 

Automatically format cells in view 

• 

o 

o 

Custom formats 

• 

® 

• 

Transpose rows and columns during copy 


® 

• 

Workgroup/networfc capability 

Mail-enabled 

• 

® 

© 

Routing 

• 

o 


Version management 

• 

® 

• 

Author stamp 

• 

o 

® 

File locking 

• 

• 

• 

Auditing/security 

Dependency highlighting or diagrams 

• 

o 

© 

Annotations feature 

• 

o 


Find and replace 

• 

o 

• 

Password-protect from viewing 
and modification 

• 

o 

• 

Lock data from inadvertent entry 

• 

o 

• 

Show circular references 

• 

o 

• 

Reporting and charting 

Print preview 

• 

© 

• 

Specify page breaks 

• 

© 

• 

Save named report styles 

• 

© 

• 

3-D charts 

• 

© 

© 

Bar charts (grouped and stacked) 

• 

© 

© 

Pie charts 

• 

© 

© 

Line charts 

• 

© 

© 

Group objects 

• 

© 

© 

Relayer objects 

0 Limited only by memory 
® Unlimited 

(|) If defined when creating the dimension 

4' Through spreadsheet functionality only 
® Must copy data model back to Quattro Pro and 
then use Quattro Pro’s print options 

• 

® ® 

® Through the spreadsheet functionality of 

Excel or Lotus 1-2-3 
(2) When using Microsoft Excel only 
® Can draw a text box in Lotus 1 -2-3; annotate in Excel 
• = yes; O^no 


NOVEMBER 1994 BYTE 257 





























Reviews 


Software Roundup 



TM/1 Perspectives was one of the first products to make use of dynamic-viewing technology. K uses database-type 
storage procedures to handle large amounts of data. The TM/1 module accesses just the data needed from within 
Microsoft Excel or Lotus 1-2-3 (shown here). 

other programs and concentrates mainly settings. TM/1 accomplishes this with ex¬ 
on processing numerical data that needs cellent integration within either Excel or 
to be manipulated in a variety of ways and Lotus 1-2-3. Its biggest weaknesses are its 


documentation and help system, which do 
not adequately prepare you for the pro¬ 
gram’s complexity. 

Quattro Pro adds the Data Modeling 
Desktop to its alrcady-powerful spread¬ 
sheet. The module has more dedicated 
modeling functionality than Excel, but it 
does not offer the flexibility found in the 
other products. Having to transfer data 
back to the spreadsheet to format, print, 
or chart makes it a less attractive option. Its 
performance is poor; the program takes 
quite a bit of time to perform certain view 
changes that other programs accomplish 
in relatively short order. ■ 

This report contains the partial results 
of a recent issue of Software Digest, a 
monthly publication of NSTL Inc. To pur¬ 
chase a complete copy of the report, contact 
NSTL at 625 Ridge Pike, Conshocken, PA 
19428, (610) 941-9600, fax (610) 941-9950; 
or on the Internet at editors@nstl.com. For 
a subscription, call (800) 257-9402. BYTE 
Magazine and NSTL are both operating 
units of McGraw-Hill, Inc. 


Quality Should Not Be An Option! 



Your business demands working equipment period. No 
down time, no promises. We design and build our own 
systems to ISO 9000 standards, then put our money 
where our mouth is: A 5 year Hardware warranty with no 
clauses, Lifetime Toll free Technical support and a two 


hour response time. With partners like A.M.I., I.B.M. 
and Digital you’d think we’d be making more noise. 
We’re too busy finding solutions to your problems. For 
your next Computer purchase. Networking or Systems 
Integration requirement call us. We’re open 24 hours. 


1 - 800 - 477-6855 


Outside of N. America 905-525-0990 
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Choosing the right tools today will 
determine the success of your future 
applications. When you choose the 
Dataplex application development tools 
and DBMS, you can count on delivering 
successful solutions that really work... 
every time. And, DataFlex is transport¬ 
able: over 300,000 sites worldwide have 
chosen DataFlex on DOS, LANs, OS/2, 
Unix and AIX. 

DataFlex's power, flexibility, and 
concurrent multi-user transaction 
processing capabilities allow you to 
focus on the business requirements of 
the application rather than the underly¬ 
ing language capabilities and systems. 
When you choose DataFlex as your 
application development environment, 
you get the job done faster and better, in 
your choice of either procedural or 
object-oriented programming styles. 

Your applications can be installed 
across the widest range of environments 
in the industry, thanks to DataFlex's 
multi-platform capabilities. Changes 
that once required lengthy and costly 
programming time are no longer a 
problem thanks to DataFlex's reusable 
code and portability. A change of 
operating system no longer means a 
major rewrite. 

To benefit from faster development, 
easier maintenance, and better looking 
applications, choose DataFlex. 


Features and Benefits: 


■ Flexibility for easy changes 

■ Object-oriented capabilities produce 
reusable code for increased 
productivity 

■ Easy migration across a wide variety 
of operating systems increases 

the market value of your application 
development 

DATAFLEX 

Object-Oriented 4GL 
Application Development Environment 

DATA ACCESS 

CORPORATION 

14000 SW119 Avenue 
Miami, Florida 33186 
305/238-0012 

1 -800-451 -FLEX for product & dealer information 
For information via CompuServe: GO DACCESS 








Presenting The i 
Of Systems Mam 



3 Demand An Open 
Solution That Supports 
All Key Industry Standards 
And Protocols. 



a 


OMPUTER' 
ASSOCIATES 

Software superior by design. 


1 Replace Disparate 
Point Products With A 
Single. Inlegrated. 
Comprehensive Solution. 


2 Clioose A Clienl/Server 
Application That’s 
interoperable, scalable 
and Portable. 





















































Commandments 

lement Software. 



4 Standardize On A Common 
GUI Interface That Makes It 
Easier To Use. Reduce Training 
Costs And Boost Productivity. 


5 Partner With 
The World’s 
Leading Software 
Company. 


6 Leverage Your Systems 
Management Experience. 
Expertise And Personnel. 





7 Protect All Your Data With 
Bulletproof Security 
Software That Supports Every 
Platform And Operating System 
Across Your Entire Enterprise. 


— , f®L ~ 



When choosing your systems management 
software, you shouldn’t have to make a 
leap of faith. And with new CA-Unicenter," 
you don’t have ta Because CA-Unicenter is 
the single, integrated systems management 
solution that solves all of the challenges of 
managing client/server computing across 
— ' heterogeneous platforms. 

So call today for more information about the systems manage¬ 
ment software you can believe in: CA-Unicenter. 

CaH 1-800-225*5224 Dept. 10500 For More Information 
And To Register For The CA-Unicenter Software Giveaway. 


CA-Unicenter 

Integrated Client/Server Systems Management Software 

© Computer Associates International. Inc.. Islandia. NY 11788-7000. Offer good in U.S and Canada only 
All other product names referenced herein are trademarks of their respective companies. Requirements for 
Software Giveaway available through toU-frce number 














LAB REPORT: PRINTERS 


HANDS-ON TESTING 


92 Printers Go 

The newest laser, color, ink-jet, and dot-matrix printers 
compete for top honors in our applications-based rankings 

JIM KANE AND JOHN MCDONOUGH 


I nnovations continue to redefine the printer market. As a sign of just how fast the printer world changes, 
47 of the 92 laser, color, ink-jet. and dot-matrix printers we evaluate in this report are new or have been 
updated since our last printer report, only six months ago (see “Head to Head: 71 Printers,” May 
BYTE). 

Notable among the new models this time are 10- to 12-ppm (pages per minute) laser printers 
that can be quickly configured with Ethernet interfaces for small workgroups. For a handful of vendors, 
including Hewlett-Packard and Texas Instruments, these fast laser printers have replaced 8-ppm models. 
They now represent mainstream laser offerings. These laser printers save small workgroups money, because 
the printers don’t require a dedicated print server. You wire them into a network as easily as you can install 
a workstation to the network. If you need high-volume laser printers to serve a large network, the rankings 
on page 269 show the latest choices for 16- to 20-ppm printers. 

Also significant is how color is energizing the ink-jet market. A new generation of ink-jet printers that 
cost under $1000 produce respectable monochrome and color output in their standard configurations (see 
page 277 to see how they stack up). To address the evolving color market, this report ranks color printers 
in two classes: High-Quality Color, for applications that require four-color output, and Draft Quality, 
where the primary need is for black-and-white output with color highlights. 

We tested 46 laser printers for General Business, Workgroup, and CAD and DTP applications. We also 
ranked 25 color printers using ink-jet, thermal-wax-transfer, and dye-sublimation technologies. Eight 
monochrome-only ink-jet printers selling for under $1000 arrived for our draft-quality considerations. 
Finally, we tested 13 high-volume dot-matrix printers for our Listings and Forms category. 


How to use this guide 


We used our standard suite of PC- and Macintosh-based 
printer tests to choose printers with the best speed and out¬ 
put quality for six key business applications. We summarize 


test details about the winners and runners-up in each of the 
categories, using charts like the one shown here. 


Combined engine and 
processor speed when running 
our test files, measured in 
pages per minute. Higher 
numbers indicate faster 
performance, 


A composite rating for text and 
graphics output quality; based 
on a 10-point scale, with higher 
numbers indicating better print 
quality. 


BEST OVERALL 


HP LaterJ«t 4M Plus 




thil printer is a l«Alct In the new goner mien 

T4 of lO to I2ppm 60Mor lasers It lan a close second to 
trie Tccas aistrumwts mternlaser Pwmrpro tor Pa ana 
* PostScript speed, end it tod all toe tntrneis ranked hen for 
output auam> 4 mrsmn. rothout PostScript 

level 2 or Ethernet and LccalTalh connections, sells Hot *1849 Both 
models use a 2!VMHr I9t<0 RISC processor The 4M Plus comes standard 
•Mth 6 MB of memory tore 4 Pms strips with 2 MBl. Both use a ^directional 
paratet port Two tray* m the 4M Pkis how up to 330 sheets of peorv 
Total with option at trays is a maniur of 850 sheets The 4M Plus 

in automatically notch among enhanced PC15 (which includes HP Gl 21 end PostScript in aikMMin. me pmtor 
lysrotch among ns I/O ports. 


AAA AAAA *2479 12 

AAA AAAA *1699 10 

AAAA AAAA *1889 10 

AAA AAAA *2028 12 

AAA AA *1589 10 


6.83 6.36 
8.93 9 40 

f Genicom Model 7610 6.82 7.20 

P IBM LaserPrinttr 4039 I2ft Plus 5 53 5 86 
* Apple LaserWriter Select 360 WA 6 70 


Vendor's rating for engine or 
print-head speed; does not 
include printer processing time. 



Retail price in the as-tested 
configuration, which may include 
optional memory (see the Roll 
Call on page 280). 
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Key Components 


INTERFACES 



AND MEMORY 
If you print PostScript files or 
complex graphics, choose a 
printer with a RISC processor for 
fast processing. Four MB of 
memory is a minimum for such 
work. 


PAPER PATH 

Straight-through paths are 
best for jam-free printing of 
envelopes and heavy stock. 
The curved path (pictured) is 
typical for standard size and 
weight paper. 


PAPER-INPUT TRAY 
If the printer must serve more than a 
single user or a workgroup with low- 
volume printing needs, choose a unit with 
a 500- or 1000-sheet capacity. Also 
check how easily and inexpensively you 
can add additional paper trays If print 
volume grows in the future. 


ENGINE 

Twelve-ppm, 600-dpi engines have 
emerged as the speed and print- 
quality standard for general-purpose 
laser printers. Nevertheless, slower, 
300-dpi engines continue to offer 
substantial cost savings for those who 
can accept less in quality and 
performance. 


Many laser and high-end color printers offer 
Ethernet and Token Ring interfaces for shared 
environments. If your workgroup is small, consider 
a 10- to 12-pprn laser printer. Many new models 
in this class have such interfaces standard or as 
relatively low-cost options (some models offer 
bidirectional communication that lets an 
administrator set up the printer from his or her 
workstation). For large networks, 16-ppm or faster 
laser printers offer greater paper capacities and 
higher duty cycles. 


EVTE 


GENERAL BUSINESS 
HP LaserJet 4M Plus 

This fast, 600-dpi laser led 
the category in output quality 
and offered a range of 
features (including 
bidirectional communication) 
unmatched by its 
competitors. 

PAGE 264 

WORKGROUPS 

Xerox 4520ps 

No other printer in our 
sample matched this 20-ppm 
laser in printing PCI files. For 
large-volume printing 
environments, the 4520ps 
can hold up to 2250 sheets 
of standard-size paper. 

PAGE 269 

CAD AND DTP 

Xerox 4520ps 

In addition to PCL and 
PostScript speed, this luxury 
printer offers high quality 
800- by 400-dpi output and 
the ability to print 11- by 17- 
inch formats. 

PAGE 271 

HIGH-QUALITY COLOR 

Tektronix Phaser 220i 

This easy-to-use thermal-wax- 
transfer pnnter produced 
superb four-color output and 
solid PostScript speed 
scores. 

PAGE 273 


DRAFT QUALITY 

DECcolorwriter 520ic 
and Texas Instruments 
microMarc color 

These almost-identical ink-jet 
printers cost less than $500 
and offer clear monochrome 
output and excellent color for 
highlights. 

PAGE 277 

LISTINGS AND FORMS 

Mannesmann Tally T6082 

The dot-matrix printer of 
choice for those who spare 
no expense for high-volume 
jobs where speed 
overshadows print quality. 
PAGE 279 


BEST 


ILLUSTRATION: BRUCE SANDERS © 1994 


NOVEMBER 1904 BYTK/NSTL LAK REPORT 263 









LAB REPORT: PRINTERS 


THE BEST PRINTERS FOR 


GENERAL BUSINESS 


INTERACTIVE PRINTERS 


Some of the printers we tested take advantage of parallel interfaces that 
can exchange data between the computer and the printer. Using this bidi¬ 
rectional communication, you can configure these printers from your PC 
screen using remote-configuration utilities that reflect the capabilities of 
the printer’s control panel. Among other things, you can reset resolutions 
and default printer languages through these on-screen utilities so you 
don’t have to walk over to the printer to look through the control-panel 
menu. Here are a few examples of some remote-operator panels we liked 
best. 

TEXAS INSTRUMENTS MICROUSER POWERPRO AND MICROUSER 600 
Tl’s RPC (Remote Control Panel) for Windows and DOS (we used the Windows 
version) is a snap to use. You just double-click on the RCP icon, and you can 

set resolutions, set page orientation, change 
paper-tray designations, or anything that 
you can do with a printer’s control panel. If 
you get lost, there is an on-line help file. 
RCP is a must for the microLaser 600 be¬ 
cause it does not have a physical control 
panel. 


I f your print jobs typically consist of 
text and some graphics for corre¬ 
spondence, reports, and other busi¬ 
ness documents, the laser printers 
we rank here will serve you well. The 
predominant resolution for these lasers 
is 600 dots per inch; only the under- 
$1000 “personal" lasers we ranked in 
this category still print 300-dpi output. 

While 6- and 8-ppm print engines once 
were the standard for laser printers, all 
the products we ranked for Best Overall 
are rated at 10 or 12 ppm. These faster en¬ 
gines, when teamed with high-clock¬ 
speed processors, translate into signifi¬ 
cantly faster performance. For example, 
the Texas Instruments microLaser 
PowerPro used a 10-ppm engine and 
a proprietary 25-MHz processor to 
achieve the fastest PCL (Printer Con¬ 
trol Language) score in our tests. This 
score of 8.93 ppm is 26 percent faster 
than that of the Xerox 4011, which 
at 6.59 ppm was the speediest 8-ppm 
printer in this report. Similarly, HP's 
LaserJet printers have benefited from 
beefed-up engines and processors: 

The current 12-ppm LaserJet 4M Plus 
completed our PCL tests 36 percent faster 
than the 8-ppm 4M model it replaced. 

Many of these printers are becoming 
easier than ever to share among work¬ 
groups. Thirteen of the laser printers we 
tested in this category offer an option 
(with costs ranging from $300 to $600) 
for Ethernet capabilities. Small offices 
can now get a network printer for signif¬ 
icantly less than the cost of 16- to 20- 
ppm printers designed for larger net¬ 
works. Nevertheless, large-network 
printers offer more in terms of speed, pa¬ 
per-handling capabilities, and monthly 
duty cycles. 

Although the HP LaserJet 4M Plus 
won Best Overall honors, some of the 
runners-up are worthy of consideration, 
depending on your applications. For ex¬ 
ample, the speed-leading microLaser 
PowerPro isn’t as fully featured as the LaserJet 4M Plus, but it costs almost $6(X) less. The NEC Silentwriter Superscript 610, 
a host-based printer without its own memory or processor, is the lowest-priced laser in our sample at $500. Although this 300- 
dpi printer missed our cutoff for Low Cost runners-up, it provides fast PCL speed and high quality (its performance is directly 
related to the computer you connect to it, so you'll see relatively faster or slower performance if you’re not using a 66-MHz 
486, as we did in our testing). The Apple LaserWriter Select 360 appears as a runner-up in Best Overall as well as in the Mac¬ 
intosh category, thanks to solid PostScript and Mac performance (6.7 and 5.88 ppm, respectively). 



TTs Windows-based control panel. 


LEXMARK IBM LASERPRINTER 4039 12R 
PLUS AND 16L PLUS 

In the case of the Lexmark printers, the Win¬ 
dows-based MarkVision Printer Utility sup¬ 


ports local and remote 4039 printers (via NPAP) in PCL 5 emulation and Post¬ 
Script Level 2 emulation. Large buttons and helpful illustrations make it easy 
to change printer settings on your system. A MarkVision icon flashes to let you 
know when there’s a problem; you then open a window for a graphic view of the 
printer that explains what’s wrong. 

HP LASERJET 4M PLUS 

HP Explorer—which is a collection of DOS-based applications that look very 
much like Windows applications—consists of a Status Monitor, an RCP, and 
an on-line manual. The Status Monitor is a TSR program that broadcasts error 
messages to your screen so you don’t have to walk over to the printer to dis¬ 
cover something like a “Paper Jam” status message. The Status Window per¬ 
forms similar duties under Windows. The RCP allows you to set passwords to 
lock the printer’s control panel and brings most printer control-panel set¬ 
tings to your desktop. The on-line manual uses colorful illustrations to de¬ 
scribe the printer’s functions. The RCP and Status Monitor do not work on net¬ 
worked printers. 
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We also reviewed other 
members of HP's venerable 
LaserJet family. The 4-ppm 
LaserJet 4L is a runner-up In 
the Low Cost category, with 
the third-fas test PCL score in 
those rankings. 

The 12-ppm Lexmark IBM 
LaserPriliter 4039 12R Plus 
placed in both I he Best Overall 
and High Quality classes. This 
laser printer received the sec¬ 
ond-highest usability scores of 
the ranked printers, thanks in 
part to its intuitive Mark Vision 
Printer Utility (see the text box 
"Interactive Printers”), 

The Genicom Model 7610 
walked away with our perfor¬ 
mance tests in our previous 
printer report, thanks in part to 
being one of the few 10-ppm 
printers shipping at that time. 
The Genicom still produced ex¬ 
cellent performance, although 
its PCI - and PostScript speeds 
are no longer category-leading. 
Two of the 300-dpi laser print¬ 
ers that we examined—the Cit¬ 
izen Pro Laser 6000 and the 
Canon LB P-430—produced 
deal’ text and accurate line ren¬ 
dering that sur¬ 
passed many 
of the 600-dpi 
laser printers 
that visited our 
labs. These 
printers are 
ranked in our 
Low Cost cate¬ 
gory, They 
cost $ 1000 less 
than some 
laser printers 
that produced 
less-satisfac- 



BYTE BEST 

GENERAL BUSINESS 

Need speed, quality. 

and networking ease? 


BEST OVERALL 


HP LaserJet 4M Plus 





this easy-to-use printer is a leader in the new generation 
of 10- to 12-ppm, 6G0dpi lasers. It ran a Close second to 
the Texas Instruments microLaser PowerPro for PCL and 
PostScript speed, and it led all the printers ranked here for 
output quality. A less-expensive version, without PostScript 
Level 2 or Ethernet and LocalTalk connections, sells for $1839. Both 
models use a 25-MHz i960 RISC processor. The 4M Plus comes standard 
wilh 6 MB of memory (the 4 PEus ships with 2 MB], Both use a bidirectional 
parallel port. Two trays in the 4M Plus hold up to 350 sheets of paper. 

Total capacity with optional trays is a maximum of 850 sheets. The 4M Plus 
can automatically switch among enhanced PCL5 (which includes HPGL2J and PostScript, In addition, the printer 
can automatically switch among its I/O ports. 





SPEED (PPM) 


QUALITY 

FEATURES 

EASE 


CLASS 




PCI 

POSTSCRIPT 

MAC 

INDEX 

SCORE 

OF USE 

PRICE 

m ) 

DPI 

BEST 

HP LaserJet 4M Plus 

EL 63 

8.38 

7.56 

8.66 

AAA 

AAAA 

$2479 

12 

600 

RUNNER-UP 

Tl microLaser PowerPro 

8.93 

9.40 

8.14 

8.15 

AAA 

AAAA 

$1899 

10 

600 

WJNNER-UP 

Genicom Model 7610 

6.92 

7.20 

N/A 

7.26 

AAAA 

AAAA 

$1889 

10 

600 

RUNNER-UP 

ISM LaserPrinter 4039 12R Plus 

5.53 

5,86 

N/A 

7.79 

AAA 

AAAA 

$2028 

12 

600 

RUNNER UP 

Apple LaserWriter Select 360 

M/A 

6.70 

5.68 

8.09 

AAA 

AA 

$1599 

10 

600 


For budgets under $1000... 


LOW COST 


Citizen Pro Laser 6000 


If you don't need PostScript and you’re on a tight budget, consider this 6-ppm 
laser that costs $S49. Its PCL speed doesn’t approach the Best Overall 
leaders, but no other under-$1000 printer we ranked ran faster than the 
ProLaser 6000. The output quality of its 300-dpi engine was also unsurpassed 
in this group. 





SPEED (PPM) 


QUALITY 

FEATURES 

EASE 


CLASS 




pa 

POSTSCRIPT 

MAC 

INDEX 

SCORE 

Of USE 

PRICE 

(PPM) 

DPI 

BEST 

Citizen ProLaser 6000 

5,05 

N/A 

N/A 

7.92 

AAA 

AAAA 

$849 

6 

300 

RUNNER-UP 

HP LaserJet 4L 

3,13 

M/A 

M/A 

6.49 

AAA 

AAA 

$849 

4 

300 

RUNNER'UP 

Okidata OL 41 Oe 

3,16 

M/A 

N/A 

7.00 

AAA 

AAAA 

$899 

4 

300 

RUNNER-UP 

Digital DEClaser 1800 

4.67 

M/A 

N/A 

6,11 

AAA 

AAA 

$779 

6 

300 

RUNNER-UP 

Canon LB P-430 

2.91 

M/A 

N/A 

7.62 

AA 

AAA 

$799 

4 

300 


Want e printer 


sy to use 


your Mao? 


MAC 


HP LaserJet 4M Plus 



As in Best Overall, the Tl microLaser PowerPro leads the field in flat-out Macintosh 
speed, but we chose the LaserJet 4M Plus for its print quality, ease of use, and 
competitive speed score. The 4M Plus comes with 35 Intelfifont, 10 TrueType, and 
35 PostScript typefaces. The printer saves downloaded fonts in memory when it 
switches among printer languages. 


tory output. 

The Lexmark IBM 4037 5E, 

DEClaser 5100, and LaserJet 
4M Plus and 4 Plus all have an 
indicator on the front of the pa¬ 
per tray that tells you at a 
glance how much paper re¬ 
mains. 

We didn’t publish a separate 
High Quality category for Gen¬ 
eral Business because the rank¬ 
ings would have mirrored the 
Best Overall results. 

BEST HP LaserJet 4M Pius 
RUNNER-UP Tl microLaser PowerPro 
RUNNER-UP Apple LaserWriter Select 360 
RUNNER-UP GCC Select? re ss 600 
RUNNER UP Di g ita I 0 E C laser ST 00 


M r A^ not applicable. 


PCL 

SPEED (PPM) 

POSTSCRIPT 

MAC 

QUALITY 

INDEX 

FEATURES 

SCORE 

EASE 

Of U S E 

PRICE 

CLASS 

(PPM) 

DPI 

8.63 

8.38 

7.56 

8.66 

AAA 

AAAA 

$2479 

12 

600 

8.93 

9.40 

8.14 

8.15 

AAA 

AAA 

$1899 

10 

600 

N/A 

6.70 

5.88 

8.09 

AAA 

AA 

$1599 

10 

600 

4.20 

3,90 

3.97 

7.95 

AAAA 

AAAA 

$4499 

e 

600 

6,03 

5,21 

4,15 

8.18 

AAA 

AAA 

$1599 

8 

1200 


KEY 


Excellent AAAA 

Good AAA 

Fair AA 

Poor A 
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Which printers see thing 


Insist on printers that use genuine Adobe" FbstScripT software. It’s your assurance that whatever you create will 
print out exactly the way you expect it to, now and in the future. In a world where technology changes by the 


minute, Adobe PostScript software is the one constant technology that over 50 major printer manufacturers swear by. 


That’s why Adobe PostScript software is available in hundreds of devices, assuring the highest quality possible 




uine Adobe PostScript Devices: 


Adobe, the Adobe logo, PostScript, the RuaScript logo und titgOmt, "Its not jusi 
printing, ids Adobe PostScript printing” ore trademarks of Adobe Systems Ineorpofaited 
which may he registered in certain Jurisdictions, All other brand and product rtatnes arc Iradctnurks 
or registered trademarks «f their rcspmtvt holders.. C'1^94 Adobe Systems Incorporated, All rights reserved. 












AS PRECISELY AS YOU DO? 


whether you're printing from DOS, Windows™, OS/2* Macintosh® or UNIX*. Adobe FbstScript software is also the 
industry standard for the highest quality fax and color output. And since all Adobe FbstScript output devices are 
compatible, they can be seamlessly mixed in any environment. Keep your focus sharp. Make sure your next printer is 


an Adobe PostScript Printer. For a free guide on how to choose a printer, call 1-800-52!-4 976, Dept. L, Ext 0106. 



It’s not just printing, it’s Adobe Post Setu p printing. Adobe 


Circfe SI on Inquiry Card. 
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HowWe Tested 


COLOR QUALITY 

This month, we introduce expanded color-quality eval¬ 
uations with a new color print-quality test that chal¬ 
lenges printers to produce a complex document with a 
variety of graphics elements, images, and fonts. After 
having each color printer produce this page, we pre¬ 
sented the results for grading by our quality juiy, which 
consisted of 30 people with a mix of expertise in graph¬ 
ics and printer testing. This subjective testing provides 
a real-world evaluation of the quality these color print¬ 
ers can produce. The samples shown here generally rep¬ 
resent the quality differences we saw among each printer technology. 

The test document included many different elements 
that were printed over a graduated color background. 

They include a 24-bit TIFF image of a photograph with pri¬ 
mary colors and some shadow detail; a vector graphic 
using curved objects, lines, and strong cyan, magenta, and 
yellow colors; a pie chart with text included inside the 
wedges; and varied serif fonts. 

We evaluated color printers by considering trueness of 
color, line handling, shading technique, and object place¬ 
ment. The results, when compared side to side, ranged 
from mishandled colors and line approximations on the 
downside to, on the upside, well-formed documents with photographic-quality im¬ 
ages, precise line placement, and superior font handling. 



(Left to right! High-end 
thermal, thermal and 
ink-jet. 



PERFORMANCE 

Oiir nine speed tests measure each print¬ 
er* s ability to print documents with 
dense or sparse text, graphics, and fonts 
i n a range of styles and sizes. The dense- 
text lest requires printing a 2-KB file of 
ASCII text with little white space. Per¬ 
formance in this test correlates to raw 
speed, because there are no fonts or 
graphics for the printer to interpret. A 
second test document consists of ASCI l 
text blocks broken up by areas of while 
space. Designed to simulate the print¬ 
ing of invoices and forms, this test is 
geared primarily to evaluating how fast 
dot-matrix printers can advance paper. 

The graphics tests use bit-mapped im¬ 
ages lo simulate documents with cus¬ 
tom fonts or screen shots. These tests 
help us determine how efficiently each 
printer communicates with a computer. 
One test measures the printer’s ability 
to draw complex lines and 111 led areas. A 
second test concentrates on producing 
curves and gray scales. 

We use the font test to measure the 
speed of the printer’s processor. The test 
requires printers to create serif and sans 
serif fonts in regular and bold faces in 30 
point sizes. 

Wc generated a performance index 
for each primer by combining individual 
test scores with weightings that empha¬ 
sized the tests that were most signifi¬ 
cant for an application category. For ex¬ 
ample, the results of the graphics tests 
counted for more of a color printer’s 
overall speed score than did the results of 
the paper-hantiling test. 

PRINT QUALITY 

Our monochrome print-quality tests are 
Post Script-based tests thal measure a 
printer’s ability lo produce a photo¬ 
graphic image; print attractive, legible 
text in a wide range of sizes; and draw 
lines. For example, Lhe line-squeeze lest 
forces a printer to draw two lines suc¬ 
cessively closer together until the gap 
between them vanishes—indicating that 
the printer can no longer make the black- 
to-white-to-black transition. The mono¬ 
chrome suite also gauges more esoteric 
features, such as how accurately the 
printer positions paper and how well the 
printer displays reversed (i.e., w r hitc-on- 
black) text and graphics. 

The color-quality tests, also written 
in PostScript, in part stress a color print¬ 


er’s ability to print a wide range of hues 
and to blend hues (see the text box "Col¬ 
or Quality”). 

Although we wrote the monochrome 
and color tests i n PostScript, we were 
able to test printers that don’t support 
PostScript by using a custom Windows- 
based interpreter application thal talks 
lo the printer driver without any over¬ 
head that may be associated with com¬ 
mercial PostScript interpreters. 

OTHER FACTORS 

For each printer, we evaluated how easy 
it was to set up and configure the ma¬ 
chine, load paper, and replace consum¬ 
ables, For individual application cate¬ 
gories, we used the presence or absence 
of important features to determine 
whether a printer was eligible. For ex¬ 
ample, the CAD and DTP category con¬ 
sidered only laser printers that can ac¬ 
commodate 11 - by 17-inch paper. 

CONFIGURATIONS 

We disabled print servers, spoolers, and 
buffers during testing. We ran PC-based 
tests using Compaq Deskpro 66M (66- 
IVlHz) computers with DOS 6.0 and 


Windows 3.1, For Macintosh testing, 
we used Quadra 640AV computers with 
System 7.1. 

This issue also includes printers from 
previous Lab Reports that arc still on 
the market. We retested any non-Post¬ 
Script versions of these printers so we 
could compare quality using our new 
interpreter. 


Contri butors 

Alan Joch, Senior Editor/BYTE, coordinates the 
aunbined text in# between the H)TE Lab and NSTL. 

Jim Kano, Project Manager/NSTL, led the 

testing for this re pan He has evaluated printers, 
systems, and peripherals far three years at NSTL 

Srva Kumar, Technical Analyst/NSTL, 

specializes in hardware and net work ape rat irtg - 
system evaluations. 

John McDonough, Technical Writer/NSTL, has 

covered the computer industry for seven years. 

The Lab Report is mi ongoing adtahurauve project 
between BYTE magazine and National Sajmmru Testing 
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B K S X 


WORKGROUPS 


e evaluated 10 laser print¬ 
ers with engine speeds faster than 
12 ppm. They are able to con¬ 
nect directly to 
a network as a 
print server. 
This saves Net¬ 
Ware network 
users the cost of 
a dedicated 
print server. In 
our last report, 
only three of the 
eight Work¬ 
group laser 
printers had this 
networking capability. The 
Workgroup printers in this 
month’s report come standard 
with coaxial or twisted-pair 
Ethernet connections. 

None of the 
printers ranked 
here have en¬ 
gine speeds that 
rated less than 
17 ppm. and all 
cost much more 
than the Gener¬ 
al Business 
laser printers 
that provide 
Ethernet options 
(see page 264). 

At $3749, the Hewlett- 
Packard LaserJet 4SI is the 
lowest-priced laser in this 
category. In our past three 
printer reports, the 4SI reigned 
as the leading Workgroup 
printer in output quality and 
led or closely followed the 
leaders in print speed. It 
continues to rank highly in 
both instances, although newer 
printers such as the Xerox 
4520ps and DEC PrintServer 
17/600 surpass it in speed or 
quality. 

Among the items that helped 
the LaserJet 4SI achieve an 
“excellent” Features score is 
its ability to handle multiple 
print jobs. If the printer is 


Rankings for 
High Quality 
Considered 



Rankings for 
Best Overall 
Considered 


PERFORMANCE 60% 
Speed 60% 


Quality 40% 


FEATURES 25% 


EASE OF USE 1SK 


For the new standard in speed... 


BEST OVERALL 


Xerox 4520ps 


This fast, high-quality printer reigns as the leading choice for 
workgroup printing. It was the fastest printer we tested for 

Th e 20-ppm Xerox 4520ps has a resolution of 800- 
by 400-dpi and supports up to 2250 sheets of paper. The 
4520ps includes software that provides NetWare users 
with two-way communications among the printer, servers, and workstations. 
The utility displays printer information, such as availability, paper sizes, 
and image-resolution settings. 






SPEED (PPM) 


QUALITY 

FEATURES 

EASE 

CLASS 


MAXIMUM 



PCI 

POSTSCRIPT MAC 

INDEX 

SCORE 

OF USE PRICE 

(PPM) DPI 

(SHEETS) 

BEST 

Xerox 4520ps 

10.48 9.48 

9.25 

8.89 

AAAA 

AAA $6483 

20 

800 x 400 2250 

RUNNER UP 

HP LaserJet 4SI 

9.23 

9.75 

N/A 

7.87 

AAAA 

AAAA $3749 

17 

600 

2000 

RUNNER UP 

Genicom Model 7170 

9.33 

8.10 

5.40 

6.98 

AAA 

AAAA $4054 

17 

300 

2000 

RUNNER UP Dataproducts LZR 2080 

6.81 

6.59 

1.23 

8.29 

AAA 

AAAA $7580 

20 

800 x 400 850 

RUNNER UP 

DEC PrintServer 17/600 

6.09 

5.74 

N/A 

9.55 

AAA 

AAA $4695 

17 

600 

2000 


For the best in output and performance_ 


HIGH QUALITY 


Xerox 4520ps 



If output quality is your only concern, DEC’S PrintServer 17/600 surpasses every other 
laser we tested for this report, including 1200-dpi models. However, we didn’t rank it 
first in this category because of its slow print speed. We give first-place honors to the 
Xerox 4520ps because of its unequaled print speed and 800 by 400-dpi resolution that 
produces a quality score that approximates the PrintServer 17/600’s. 


_ SPEED (PPM) QUALITY 

PCI POSTSCRIPT MAC INDEX 

BEST Xerox 4520ps 10.48 9.48 9.25 8.89 

RUNNER UP HP LaserJet 4SI 9.23 9.75 N/A 7.87 

RUNNER UP Dataproducts LZR 2080 6.81 6.59 1.23 8.29 

RUNNER UP DEC PrintServer 17/600 6.09 5.74 N/A 9.55 

RUNNERTIP Genicom Model 7170 9.33 8.10 5.40 6.98 


FEATURES EASE CLASS MAXIMUM INPUT 

SCORE OF USE PRICE (PPM) DPI (SHEETS) 

▲▲▲A AAA $6483 20 800 x 400 2250 

AAAA A AAA $3749 17 600 2000 

AAA AAAA $7580 20 800 x 400 850 

AAA AAA $4695 17 600 2000 

AAA AAAA $4380 17 300 2000 


N/A - not applicable. 

producing a job while a second 
print job arrives, the 4SI can 
begin processing the new job 
in the background to help keep 
the print queue flowing. 

At $4054, the Genicom 
Model 7170 carries the second- 
lowest price in this group, 
while the faster and higher- 
resolution Dataproducts LZR 
2080 tops out at $7580 (even 
with its higher resolution, the 
LZR 2080 finished fourth in 
this group for output quality). 

DEC’S PrintServer 17/600 
posted the slowest PCL and 
PostScript performance in this 
group, but its quality score of 


9.55 makes it the highest-rated 
laser in the entire sample for 
output. The printer provides a 
base paper-tray capacity of 
1000 sheets, compared to the 
751-sheet base input tray that 
the Xerox 4520ps has. When it 
comes to maximum capacity, 
however, you can’t expand the 
DEC printer, while the Xerox 
machine climbs to 2250 sheets 
when all its paper options are 
installed. 

Most of the Workgroup 
printers examined here offer at 
least three paper trays. Mul¬ 
tiple paper trays are helpful if 
you need to print on standard 


KEY 


Excellent AAAA 

Good AAA 

Fair AA 

Poor A 


U.S. letter and legal sizes as 
well as the European-standard 
A4. The Xerox 4520ps, LZR 
2080, and Genicom Model 
7170 are the most generous, 
with up to four input trays. The 
last time we tested, only the 
Genicom printer supported 
four trays. 

Because the prices of these 
laser printers are so close, we 
didn’t find enough differen¬ 
tiation to name Low Cost 
winners in a separate category. 
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Circle 91 on Inquiry Card (RESELLERS: 92). 
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HP jBumm 

* TT i 

SMi . « l , * ' 


T he Typhoon 30 laser printer from 

Dataproducts is an irresistible force 
to meet your network/high volume 
printing needs. The Typhoon 30 offers you 
a powerful set of features at a surprisingly 
affordable price. 

• Outstanding imaging quality at a 
whirlwind speed of 30 pages per minute. 
■ Printer software upgrades keep pace 
with your changing printer requirements. 
■ Our worldwide maintenance organization 
has a program to suit your needs. 

■ Typhoon's 200,000 page-per-month duty 
cycle supports your high volumes. 

■ Expandable paper handling provides 
a 3,000-sheet maximum capacity with 
access to paper sizes up to ledger/A3. 

■ Two-sided printing conserves the 
environment and your money. 

■ You can replenish toner and paper 
on-the-fly to reduce downtime. 








• IfcH Dstapr^iiCtsCwpcrahori All ngms reserved ^apnoductearid Dalsfroducts win Us associated logwreirkar 
registered mnJi?>harlt* and Typhoon arid VPT are tfaduroarks af Diiiaorixluels Csrpixalian 


Call toll free 

800 x 800 dpi 

(800-980-0374) 


Dataproducts 

Taking your network printing by storm 


• Dataproducts' VPT’'’ (Virtual Printer 
Technology) architecture makes network 
printing a breeze. 

Best of ail, the Typhoon 30 is only one in 
the new Typhoon family of top performance 
printers. For smaller work groups, the 
Typhoon 20 prints 20 ppm at 800 dpi, and 
for high volume printing, the Typhoon 60 
produces up to a million pages a month. 


B race yourself for the unstoppable 
productivity of a Typftoonl 







li V T E 

BES X 


CAD/DTP 


Consider one of the models 
ranked here if you require high- 
resolution printers that can han¬ 
dle 1 1- by 17-inch paper for 
large schematic drawings or page 
layouts. These printers are con¬ 
sidered the luxury models of the 
laser-printer market. All the laser 
printers that we ranked here sup¬ 
port resolutions of from 800 to 
1800 dpi and come with at least 
4 MB of base memory (the 
LaserMaster Unity 1800XL-0 
carries 24 MB of memory stan¬ 
dard and can support up to twice 
that amount). 

These printers can operate in 
many environments. In almost 
all cases, they have built-in 
ports or low-cost options for 
Ethernet and LocalTalk, in 
addition to standard serial and 
parallel connections. All these 
laser printers include emulation 
sensing, which enables them to 
switch on the fly into an 
appropriate mode depending 
on the data received. 

Performance and quality vary 
considerably, because the en¬ 
gines in this category cover a 
wide range of resolutions. The 
NewGcn Im¬ 
ager Plus 12 
and LaserMas¬ 
ter Unity are 
rated at 8 ppm, 
with resolutions 
of 1200 and 
1800 dpi, re¬ 
spectively. The 
trade-off for 
high resolution 
is slow speed: 
The LaserMas¬ 
ter Unity was almost five times 
slower than the 800- by 400-dpi 
Xerox 4520ps in our PostScript 
speed tests and about 2.5 times 
slower in PCL speed. 

High price is another 
characteristic common to these 
specialty laser printers. The 
lowest cost among the ranked 


Rankings for 
This Category 
Considered 



Do you need High quality for largo formats? 


BEST OVERALL 


Xerox 4520ps 


The Xerox 4520ps was faster than any other printer in this 
category in our PostScript tests. Although its 800- by 400- 
dpi print engine competes in a class dominated by higher- 
resolution printers, the Xerox's quality score of 8.89 was 
the highest of the printers ranked here. The 4520ps comes 
with HP PCL 5 and Adobe PostScript Level 2. 






SPEED (PPM) 


QUALITY FEATURES 

EASE 





PCL 

P05ISCIHPT 

MAC 

INDEX 

SCORE 

OF USE 

PRICE 

DPI 

BBT Xerox 4520ps 

• 

10.48 

9.48 

9.25 

8.89 

AAA 

AAA 

$6483 

800 x 400 

RUNNER UP Xante Accel-a-Writer 8200 

• 

8.15 

8.24 

9.31 

8.35 

AAAA 

AAA 

$6995 

1200 

RUNNER UP NewGen Imager Plus 12 

• 

3.56 

3.83 

N/A 

7.09 

AAAA AAA 

$6695 

1200 

RUNNER UP LaserMaster Unity 1800XL-0 

• 

4.03 

2.00 

2.72 

8.04 

AAA 

AAAA 

$8995 

1800 


The Host large-format printer Tor proofs. 


LOW COST 


Epson Stylus 1000 


This is the leader among ink-jet printers that can handle tabloid-size paper. The 
Stylus 1000 can’t match the speed of lasers ranked in Best Overall, but for drafts 
and proofs, this inexpensive printer posted solid performance and quality that 
surpassed some laser printers we tested. 




SPEED (PPM) 


QUALITY FEATURES 

EASE 




HIGH QUALITY POSTSCRIPT 

MAC 

INDEX 

SCORE 

OF USE 

PRICE 

DPI 

BEST Epson Stylus 1000 ■ 

2.23 

N/A 

N/A 

7.50 

AA 

AAA 

$599 

720 x 360 

RUNNER UP CalComp TechJet Personal ■ 

2.50 

N/A 

N/A 

6.36 

AAA 

AAA 

$699 

360 



For flat-out IVIac speed_ 


MAC 


Xante Accel-a-Writer 8200 


Unexcelled for Mac speed, the Xante came in a close second to the Xerox 4520ps 
for output quality. This printer was also the easiest model to use in this group, 
thanks to a simple and intuitive control panel that speeds setup. This printer also 
lets you switch resolutions from the host computer. 





SPEED (PPM) 


QUALITY FEATURES 

EASE 





PCI 

POSTSCRIPT 

MAC 

INDEX 

SCORE 

OF USE 

PRICE 

DPI 

BEST Xante Accel-a-Wrfter 8200 

• 

8.15 

8.24 

9.31 

8.35 

AAAA AAA 

$6995 

1200 

RUNNER UP Xerox 4520ps 

• 

10.48 

9.48 

9.25 

8.89 

AAA 

AAA 

$6483 

800 x 400 

RUNNER UP LaserMaster Unity 1800XL-0 

• 

4.03 

2 

2.72 

8.04 

AAA 

AAAA 

$8995 

1800 

RUNNER UP NewGen Imager Plus 12 

• 

3.56 

3.83 

N/A 

7.09 

AAAA AAA 

$6695 

1200 

RUNNER UP Dataproducts LZR 2080 

• 

6.81 

6.59 

1.23 

8.29 

AAA 

AAAA 

$7580 

800 x 400 


N/A = not applicable. 

models is $6483, and the high- 
resolution LaserMaster Unity 
has is the highest-cost printer 
in this report at $8995. Because 
prices for the laser printers 
clustered in the $6500 to $9000 
range, we limited our Low 
Cost rankings to ink-jet 


printers that offered excellent 
print quality and the ability to 
handle 11- by 17-inch formats. 
All of them cost well under the 
price points of large-format 
laser printers (the two ranked 
printers sell for below $1000) 
and provide a good alternative 


KEY 

Excellent AAAA 

Good AAA 

Fair AA 

Poor A 

Printer Technology: 

Laser# 

Ink-jet ■ 


to laser printers for inexpensive 
proofs of layouts and drawings. 
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NSTL's compatibility and interoperability tests are the most rigorous in the industry. 

So when you see our Seal, you know the computer products you're buying will be 
compatible. 

The following computer products* have i 

Intel Corporation 

Intel Token Express LAN Adapter ISA/ 16s 
Intel TokenExpress LAN Adapter EISA/32 
Intel TokenExpress LAN Adapter EISA 16/4 

Olicom USA, I no, 

Olicom Token-ring Network ISA 16/4 Adapter 

First International Computer, I no, 

LEO DESIGNote 436 T33D-12 

For more information about the NSTL Seal and what it takes to earn it, call 
BOO-22Q-NSTL or C610> 941 -9600. lt J s the first step toward a long and healthy relationship. 

* All hrand or product names mentioned are trademarks of registered trademarks of their respective holders. 

Pfymouth Corporate Center * 62S Ridge Pike * Conshohocken, PA 1942& * Fax: 610*941-9952 * NSTL is a division oF McGraw-Hill. Inc. 



^cently earned the NSTL Seal 


Intergraph Corporation 

TD2 Pentium Workstation 

Telemeca nlq ue 

FTX 507,8c 486 Industrial 
Portable Terminal 



Circle 113 on Inquiry Card. 






B YT E 

BES T 


HIGH-QUALITY COLOR 


Mccurate color output is a re¬ 
quirement for graphic arts and 
business presentations. With that 
in mind, we limited our evalua¬ 
tions in this category to dye-sub¬ 
limation, ink-jet, and thermal- 
wax-transfer printers designed 
primarily for producing high-qual¬ 
ity four-color images. We set a 
price limit of $8000, because mod¬ 
els above that 
amount arc gen¬ 
erally meant for 
more narrow 
market niches 
(e.g., color proof¬ 
ing and photo¬ 
graphic-quality 
output). 

Of the 14 col¬ 
or printers tested 
in this category, 
nine were ther¬ 
mal printers, two utilized dye- 
sublimation technology, and 
three were high-end ink-jet print¬ 
ers. The Tektronix Phaser 220e 
finished third in the Best Overall 
and second in the High Quality 


Rankings for Best 
Overall and Low 
Cost Considered 


PERFORMANCE 60*. 
Color Quality 50% 

Mono Quality 40% 

Color Spe«J 10% 

FEATURES 25% 


EASE OF USE 15V. 


Need the best color quality and PostScript speed? 


BEST OVERALL 


Tektronix Phaser 220i 



This was the best thermal-wax-transfer printer we tested. Its high- 
quality and relatively fast output (0.23 ppm for color PostScript) 
combined with its high ease-of-use score to push it over the top. 
The printer comes standard with SCSI and Apple LocalTalk 
interfaces. 



SPEED (PPM) QUALITY INDEX 





COLOR 

NATIVE 

MONO 

MONO 

COLOR 

FEATURES EASE PRICE 

DPI 




POSTSCRIPT 

COLOR 

POSTSCRIPT 


SCORE 

OF USE 


BEST 

Tektronix Phaser 2201 

★ 

0.23 

N/A 

0.85 

7.86 

8.33 

AAA 

AAA $6390 

600 x 300 

RUNNER UP 

HP DeskJet 1200 C/PS 

■ 

0.58 

0.97 

3.39 

7.01 

6.67 

AAA 

AAA $2749 

600 

RUNNER UP 

Tektronix Phaser 220e 

★ 

0.21 

0.84 

0.83 

8.11 

8.33 

AAA 

AAA $3995 

600x300 

RUNNER UP 

DECcolorwriter 1000 

★ 

0.21 

1.01 

0.83 

7.89 

8.67 

AAA 

A $3999 

600 x 300 

RUNNERUP 

Lexmark IBM PS 4079 

■ 

0.31 

N/A 

1.80 

6.66 

6.67 

AAA 

AAA $3199 

360 


When price and quality matter_ 


LOW COST 


HP DeskJet 1200 C/PS 



Compared to its competition, this $2749 ink-jet printer is a bargain. It's the 
least expensive color printer ranked for this application. In return, it posts the 
fastest color PostScript score and solid quality ratings. The HP DeskJet 1200 
C/PS had the highest color-quality rating of all Ink-jet printers tested. The ability 
to produce high-quality color output has improved to the point where ink-jets 
compare favorably with thermal printers. While this printer costs four times as 
much as some of the ink-jet printers ranked in Draft Quality (see page 277), it is 
worth the extra money if you need its output quality. 


Mono Quality 10% 
Color Speed 10% 

FEATURES 25% 


Rankings for 

High Quality 
Considered 

categories, it 





SPEED (PPM) 

costs $2395 less 

than the Phaser 

BEST 

HP DeskJet 1200 C/PS 

■ 

COLOR 

POSTSCRIPT 

0.58 

NATIVE 

COLOR 

0.97 

MONO 

POSTSCRIPT 

3.39 


220i (the leader 

RUNNERUP 

Tektronix Phaser 220e 

★ 

0.21 

0.84 

0.82 

PERFORMANCE $0% 
Color Quality 80% 

in those two 

RUNNERUP 

DECcolorwriter 1000 

★ 

0.21 

1.01 

0.83 

groups), and its 

RUNNERUP 

Lexmark IBM PS 4079 

■ 

0.31 

N/A 

1.80 


color-quality 

RUNNERUP 

General Para. Spectra'Star GTx ★ 

0.22 

N/A 

0.85 


scores matched 
those of the 
220i. The high- 


leed a quality leader 4 ? 


QUALITY INDEX 

MOM COLO* FEATURES EASE PRICE DPI 
SCORE OF USE 

7.01 6.67 AAA AAA $2749 600 

8.11 8.33 ▲▲▲ AAA $3995 600x300 

7.89 8.67 AAA A $3999 600x300 

6.66 6.67 AAA AAA $3199 360 

7.62 7.33 AAA AAA $4995 300 x 600 


■I est color quality 

EASE OF USE 15% 1 of the ranked 
' ' printers came 


HIGH QUALITY 


Tektronix Phaser 220i 


from the DECcolorwriter 1000. 

The unranked Fargo Primera 
and PrimeraPro offer inexpen¬ 
sive dye-sublimation printing, 
although iheir speed is slow. 


KEY 


Excellent AAA A 

Good AAA 

Fair A A 

Poor A 

Printer Technology: 

Thermal ★ 

Ink-jet ■ 


The DECcolorwriter 1000 offers slightly better color output than the Phaser 
220i. but we give Tektronix the nod because its color PostScript speed score 
was faster, and the printer was among the easiest-to-use color models we 
tested. 


SPEED (PPM) QUA LITY INDEX 





COLOR 

NATIVE 

MONO 

MONO 

COLOR 

FEATURES EASE PRICE 

DPI 




POSTSCRIPT 

COLOR 

POSTSCRIPT 


SCORE 

OF USE 


BEST 

Tektronix Phaser 220i 

★ 

0.23 

N/A 

0.85 

7.86 

8.33 

AAA 

AAA $6390 

600 x 300 

RUNNERUP 

Tektronix Phaser 220e 

★ 

0.21 

0.84 

0.83 

8.11 

8.33 

AAA 

AAA $3995 

600 x 300 

RUNNERUP 

HP DeskJet 1200 C/PS 

■ 

0.58 

0.97 

3.39 

7.01 

6.67 

AAA 

AAA $2749 

600 

RUNNERUP 

DECcolorwriter 1000 

★ 

0.21 

1.01 

0.83 

7.89 

8.67 

AAA 

A $3999 

600 x 300 

RUNNER-UP 

Lexmark IBM PS 4079 

■ 

0.31 

N/A 

1.80 

6.66 

6.67 

AAA 

AAA $3199 

360 



N/A = not applicable 
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FirstClass 


“FirstClass really outshines 
system for e-mail, conferencing 



Collaboration 


Internet Access 



: 1 = 1 ttet|> 


-EE 

1 I O Foktai 7F*es < Folder* 

fia i*y 


& 

Conte renting Help Me«oging Help 

Onleie Services 

Fites 


3K FtiCtoM System 
Using Electronic Mad 
3K Using Confer*no** 

3K Using** Directory 
2K Sending and Receiving Flies 
2K Options and Preferences 



What’s wrong with Notes ? 


M veryone agrees Notes is the right type of tool 
JL—i workgroups need. But not everyone is 
convinced Notes is best for their job. 

$500,000 for a 100 user Notes installation? 

BYTE published a less than flattering review of 
Notes, criticizing its workflow automation and 
multiplatform support. MacWEEK cautioned 
readers about Notes* steep learning curve... 
pointing out that even consultants who know the 
program require hundreds of hours to set up just 
small systems. 


Why FirstClass? 


C ollaborative computing doesn’t have to 

expensive or difficult. Just ask any of the one 
million people who use FirstClass. 

E-mail and Collaborative Discussions for 
Windows, Macintosh & Beyond 

FirstClass features full fledged, integrated e-mail 
and conferencing combined with built-in modem 
support. It’s cross-platform, and it works with or 
without Novell, routers or other fileservers. Access 


If you’re paying someone, MacWEEK 
recommends you budget 500 hours for a 100 user 
installation. 

Add to this Notes’ cumbersome security control, 
proprietary database structures, search 
capabilities and built-in e-mail that MacUser calls 
“primitive”. 

A FirstClass Solution 

All this aside, no one disputes the increased 
productivity good group communication can 
provide. Enter FirstClass*. 


your favorite existing SQL or DAL databases 
through our graphical, platform-independent 
interface. 

Easily installed, Fully Customizable 
and Reasonably Priced 

Best of all, FirstClass installs in minutes with 
just two diskettes, is a fraction of the price of 
Notes and—as one customer put it—his users 
“threw away their mini-manuals in ten minutes!” 


























































Notes as a group communications 
and bulletin-board functions.” 


MacUser, November, 1993 




FirstClass Client 
for Macintosh 


: FirstClass supports online viewers for 
i sounds and graphic flies. 

H With the attachment graphics vtever vhtch is built in to 
- FirstClass, you can viev bitmap (e g MacPaint®) and object 
' oriented (e g MacDrav®) "PICT" graphics files directly fron 
FirstClass With the attachment sound player, you can play 


xx 


XE 


T Macintosh and Windows support on the same 
network or via modem without costly file servers 
or routers 

r Accommodates 100 simultaneous sessions, 

48 of which may be modem connections 
without special communications software 
T Connectivity via network or modem to other 
FirstClass servers or other manufacturers’ 
mail systems 

T Remote or local administration via the same 
FirstClass client all others use 
T Single copy per message architecture 
T Easy to use. customizable multitasking interface 
T Messages with multiple fonts, styles and colors 
& unlimited file attachments in personal mail 
and conferences 

r Advanced e-mail features including auto¬ 
forward. auto-reply and receipts that travel 
over gateways 

r Unread tracking per item, per user 
r Background full-text searching of entire system 
r Gateways to the Internet with full Usenet 
newsgroup replication within FirstClass 
conferences 

T Optional fax gateway for individual or 
broadcast faxing 

T Optional command-line interface for modem 
or network connections 
T Free upgrades 

T Free unlimited technical support 


What is FirstClass? 


FirstClass Gateways To Other 

/-/IrstClass is an industrial strength e-mail system 

Mail Systems & Technologies 


A that lets your PC and Mac users share your 
ethemet network without a file server (or dial in 
via modem with the same client software they 
normally use.) It’s integrated group conferencing 
with comprehensive security features, and a robust 
server that installs in minutes. Use FirstClass for 
internal mail over LANs or WANs, workgroup 
communication or even as a public-access tech 
support solution. All simultaneously from the 
same FirstClass server. 


F irstClass can communicate with mail systems 
such as Microsoft Mail, QuickMail or a host of 
others through optional Novell MHS or Internet 
gateways. SoftArc and various third parties have 
produced a number of options including fax 
gateways, database extensions and FirstClass 
client software for PDAs. 


FirstClass 


Lotus Notes 


cc:Mail 


QuickMail 


MS Mail 


Conferencing? Y 

Cross-Platform Chatting? Y 

Fully Customizable Interface? Y 

Bulletin Board Functions? Y 

Modems Per Server? Up to 48 

Restrict Any Feature? Y 

Internet News Gateway? Optional 

Command Line Access' Y 

10 Users $690 

Remote Access Free 


Y 

Y 

8 

Y 

Optional 

Min. $4950 
Free 


Pseudo 


Min. $640 
$ 170/user 


$599 

Free 


$695 

Free 


“FirstClass blends conferencing and mail together under a 
remarkably clean interface that goes far beyond the capabilities of 
most mail systems. I can't stress how much a well-designed system 
like FirstClass, especially with its sophisticated conferencing 
features, can boost productivity over simple e-mail." 

BYTE. September, 1993 


Free Demo 
Package Available 



SoftArc Inc. 

Global Area Communications 


100 Allstate Parkway, Markham, Ontario. CANADA, L3R 6H3 

Fax: 905-41S-7151 Internet: saies@softarc.com FirstClass: 905-415-7070 


PHONE: 1-905-415-7000 


Circle 150 on Inquiry Card. 




































































Xame: Skip 


X . 

$24 million 


oversee a 


budget and support 

2400 users. 

Every month 


helps me 

luate 

products & technologies that keep 

National Life 


An mi ii I IT Budge 


of the 

productivity 
v 


curve*' 


arstensen 

tration Systems 
urance Company 
^$24 million 
9+ years 


HU 


First PowerPCs 


E readers set the agenda tor corporate 

In forma tion Te ehno 1 ogy pure base s * Their recommendati on s ca n ta ke your prod acts 

to the top - or leave them at the door. Why? Because Byte readers are the technology experts. 
They define the short list. They specify brands. They tell the buyers what to buy. 

Want to get your product in front of Skip? Advertise in Byte And reach more than a 
half-million technology experts who drive the FT buy. 



Because the Experts Decide. 


See for Yourself: To hud out more about die buying power of BYTE readers, call 603 - 924-261 8 and ast to sec dut iTrfnrjnation Technology)Buying Process video, 

BYTE, One Phoenix Mill Lane, Peterborough, NII 03458, 




















Ti Y T E 

BEST 


DRAFT QUALITY 


Mnew generation of ink-jet print¬ 
ers now offers monochrome out¬ 
put just under a laser printer’s 
quality with prices well below 
$ 1 (XX). As a bonus, many of these 
ink-jet printers provide color out¬ 
put that may not match the qual¬ 
ity of higher-price models but still 
goes a long way to enhance cor¬ 
respondence and highlight im¬ 
portant elements in a report or 
spreadsheet. 

Because color has become 
such an important element in the 
low-cost ink-jet-printer market, 
our rankings for this category in¬ 
clude only those models that of¬ 
fer monochrome 
and color at 
prices under 
$1000. Howev¬ 
er, if you never 
need color, some 
monochrome- 
only ink-jet 
printers are 
available at low 
prices. For de- 
tails, see “Ink- 
Jet” in the Roll 
Call on page 280. 

The color-quality index of Ep¬ 
son’s Stylus Color ranks near the 
leaders in this category; how¬ 
ever, its speed 
scores for both 


Rankings for 
Rest Overall and 
Mac Considered 


PERFORMANCE 60% 
Mono Quality 30% 

Color Quality 30% 
Mono Speed 30% 

Color Speed 10% 
FEATURES 25% 


EASE OF USE 15% 


Rankings for 
High Quality 
Considered 


monochrome 
and color output 
kept it out of our 
rankings. The 
Stylus Color 
and the DeskJet 
560C both fared 
well in our ease- 
of-use ratings, 
thanks to a com¬ 
bined mono¬ 
chrome and 
three-color ink-jet cartridge. 


PERFORMANCE 601 
Color Quality 40% 

Mono Quality 40% 

Mono Speed 10% 
Color Speed 10% 
FEATURES 25% 


KEY 


Excellent AAAA 

Good AAA 

Fair AA 

Poor A 


Need low-cost monochrome and spot color? 


BEST OVERALL 


DECcolorwriter 520ic 
and Texas Instruments 
microMarc color 





These similar 300-dpi color ink jet printers tied for 
monochrome speed; both are excellent choices for 
clear output at prices less than those commanded by 
laser printers. The DECcolorwriter 520ic registered 
a slight edge over the TI printer for monochrome quality, 
which we gave more value to versus color quality for this group. Quality scores made the difference for our runner- 
up printers. The difference between HP’s DeskJet 540 and DeskJet 560C. both 3-ppm printers, was also in the 
quality index. The DeskJet 560C outperformed the DeskJet 540 in monochrome speed tests (2.44 to 2.38 ppm) 
and had better features and usability scores, but the DeskJet 540 had superior color speed scores (0.75 to 0.62 
ppm) and higher monochrome-quality ratings. 


BEST DECcolorwriter 520ic 
runner UP TI microMarc color 
RUNNER UP HP DeskJet 540 
RUNNER UP HP DeskJet 560C 
RUNNER UP HP DeskJet 320 


_ SPEED (PPM) _ QUALIT Y INDEX 

NATIVE POSTSCRIPT MAC NATIVE CQUM MONO COLOR FEATURES EASE PRICE DPI 
MODE COLOR POSTSCRIPT SCORE OF USE 


3.79 N/A 
3.79 N/A 
2.38 N/A 
2.44 N/A 
1.93 N/A 


N/A 1.06 N/A 
N/A 1.12 N/A 
N/A 0.75 N/A 
N/A 0.62 N/A 
N/A 0.54 N/A 


6.54 3.00 ▲▲▲ AAA $449 300 

6.15 6.00 AAA AAA $439 300 

7.14 5.67 AAA AAA $414 600x300 

6.61 5.67 AAA AAA $719 600 

7.15 5.67 AA AAA $379 600x300 


Want the best ink-jet tor Mac applications? 


MAC 


HP DeskWriter 560C 



Among the color ink-jet printers for the Mac. the 3-ppm DeskWriter 560C (the Mac 
cousin of the DeskJet 560C) outperformed its two competitors in our color speed 
tests. It also excelled in our ease-of-use ratings. 


_ SPEED (P PM)_QUALITY INDEX 

NATIVE POSTSCRIPT MAC NATIVE COLOR MONO COLOR FEATURES EASE PRICE DPI 
MODE COLOR POSTSCRIPT SCORE OF USE 


BEST HP Deskwrlter 560C N/A 

RUNNER UP HP DeskWriter 320 N/A 

RUNNER UP Apple Color StyleWriter Pro N/A 


N/A 

2.37 

0.48 

N/A 

5.40 

N/A 

2.25 

0.45 

N/A 

4.99 

N/A 

1.73 

0.34 

N/A 

NA 


3.33 AA AAA $719 600x300 

5.67 AA AAA $379 600x300 

NA AA AAA $629 360 


When quality counts... 


HIGH QUALITY 


DECcolorwriter 520ic and 
Texas Instruments microMarc color 



When considering monochrome and color output quality and speed, these similar 
printers led the field. Canon's BJC-600 was the all-out color-quality winner in this 
group. However, its slow speed scores kept it from winning top honors. 


_ SPED (PPM) _ QUALITY INDEX 

NATIVE POSTSCRIPT MAC NATIVE COLOR MONO COLOR FEATURES EASE PRICE DPI 
MODE COLOR POSTSCRIPT SCORE OF USE 


BEST DECcolorwriter 520ic 
RUNNER-UP TI microMarc color 
RUNNER UP HP DeskJet 540 
RUNNER UP HP DeskJet 560C 
RUNNER-UP Canon BJC-600 


3.79 N/A 
3.79 N/A 
2.38 N/A 
2.44 N/A 
1.02 N/A 


N/A 1.06 N/A 
N/A 1.12 N/A 
N/A 0.75 N/A 
N/A 0.62 N/A 
N/A 0.32 N/A 


6.54 3.00 AAA AAA $449 300 

6.15 6.00 AAA AAA $439 300 

7.14 5.67 AAA AAA $414 600x300 

6.61 5.67 AAA AAA $719 600 

6.86 6.33 AAAAAAA $719 360 


N/A = not applicable. 
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BYTE introduces the first in a series of disk-based information sendees for Technology• Experts 

Now Available oo Disk! 


BYTE has compiled every major article written on networking from the January 1993 issue to the present in a multiple disk set. 
With easy-to-use search and retrieve capabilities, this fully indexed text database allows you to access valuable technology and 
product information from networking product reviews, features, news analysis, and technical columns from the pages of BYTE. 
All articles are written by BYTE’s staff, contributors, and other industry experts. 


I r— \ ' 1 i-* IS 







DJl&E 



Here are just a few of 

the articles you’ll find on disk: 


Network Connections 
Fine-Tune LANtastic 
Linking LANS 
Printers Talk Back 
NetWare Goes Global 


Modems for High-Speed 
Communications and 
Portability 

Digital Remote Access 

Network Management 
Systems 


Enterprise Computing 
Report on Networking 

LANs Make the Switch 

Wireless Mobile 
Communications 

PLUS MORE! 


For telephone orders using a credit card (Mastercard, VISA, and American Express) call 603-924-2625 


Place your irder today! Only $14.05 


To place your order, simply complete the form below and fax to 603-924-2603 or mail to: BYTE on Networking, Attn: Circulation Dept., One Phoenix Mill Lane, Peterborough, NH 03458. 


Name. 


Address_ 


City. 


State. 


Country. 


Zip/Code _ 


Payment 

_Check enclosed (Make checks payable to BYTE Magazine: US funds only) 


BYTE on Networking 
is currently available 
as a Windows program 
and is distributed on 
3 Vz inch diskettes. 
Please allow 6-8 weeks 
for delivery. 


_MasterCard_Visa_AMEX Credit Card #_ 

Signature_ 


Exp. Date 


DK4119 




SSi 


Canadian and U.S. orders, please add $2.95 lor shipping and handling. 
Outside North America, add $5.00 tor air mail delivery. 


Because the Exjujjt s decide. 
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BEST 


LISTINGS AND FORMS 


Despite premature reports of 
its demise, dot-matrix tech¬ 
nology continues to fill an 
important niche for those who 
need workhorse printers for 
multipart forms, large runs of 
labels, and oversize paper. We 
evaluated 13 high-end dot¬ 
matrix printers (none supported 
the Mac) that serve these needs 
as no laser or ink-jet printer 
can. Several of these printers, 
all priced above $1000. run 
faster than typical low-end 
lasers. However, there are two 
trade-offs for this speed: noise 
and inferior print quality. 

These printers emphasize 
raw output over fancy for¬ 
matting. None offers Post¬ 
Script, PCL, HPCiL (Hewlett- 
Packard Graphics Language), 
or scalable fonts. None of the 
printers we tested support 
color. Most of these printers 
offer at least 
two paper-feed 
paths. 

Runners-up 
deserving atten¬ 
tion are the 
Mannesmann 
Tally MT 360- 
2T, which fin¬ 
ished a distant 
second to the 
company’s far- 
more-expensive 
T6082 in performance tests. 
Nevertheless, the $2795 MT 
360-2T outpaced all other run¬ 
ners-up by a minimum of 1.3 
ppm in high-quality mode. 

Prices range from $499 for 
the Epson FX-1170 to $8799 
for the T6082. If you have a 
limited budget, consider the 
FX-1170, the DFX-5000+, or 
the CIE America CI-5000. The 
latter two cost about $2000. 


KEY 


Excellent AAAA 

Good AAA 

Fair AA 

Poor A 


Rankings for 
This Category 
Considered 



Does speed matter more than quality 4 ? 


BEST OVERALL 


Mannesmann Tally T6082 


This expensive dot matrix printer received a speed score almost 
double that of its nearest competitor. For high-volume applications 
XSOSSL that depend on economies of scale, this washing-machine-size 
printer is a clear choice. However, if your volumes don’t justify an 
$8799 printer, consider Mannesmann Tally's other offering: the 
MT 360-2T, which ranked second fastest and sells for about $6000 less. The 
Okidata Microline 395 and DEC'S LA600 MultiPrinter finished ahead of the 
other printers in quality testing, although quality takes a back seat to speed in 
our weightings. 




SPEED (PPM) 
NATIVE’ 

QUALITY 

INDEX 

FEATURES 

SCORE 

EASE 

OF USE 

PRICE 

DPI 

OPERATING 
NOISE (DB) 

NUMBER 
OF PINS 

BEST Mannesmann Tally T6082 

10.44 

4.05 

AAA 

AAA 

$8799 

240 

50 

-j. 

RUNNER-UP Mannesmann Tally MT 360-2T 

5.45 

3.98 

AAAA 

AAAA 

$2795 

360 

55 

24 

RUNNER-UP Digital LA600 MultiPrinter 

4.11 

5.09 

AAAA 

AAA 

$2999 

360 

53 

24 

RUNNER UP Okidata Microline 395 

3.87 

5.60 

AAA 

AAA 

$1499 

360 

58 

24 

RUNNER-UP CIE C.ltoh CI-5000 

3.44 

4.99 

AAA 

AAA 

$1995 

330x216 

55 

18 


Need high-volume printing at a low cost? 


LOW COST 


Okidata Microline 395 



The $1499 Microline 395, which won this category in last May’s report, is 
still the reigning champ for under-$2000 printers, ft combines economy 
with highly readable output. Its print speed is much slower than that of the 
Best Overall runners-up, but the Microline outruns the other printers in the 
Low Cost subcategory. As a bonus, the standard-configuration Microline 
395 can print bar codes. The Epson DFX-5000+ and DFX-8000 did poorly 
in our usability testing, because we had difficulty installing the printer 
ribbons. 



SPEED (PPM) 

QUALITY 

FEATURES 

EASE 

PRICE 

DPI 

OPERATING 

NUMBER 


NATIVE 1 

INDEX 

SCORE 

OF USE 



NOISE (DB) 

OF PINS 

BEST Okidata Microline 395 

3.87 

5.60 

AAA 

AAA 

$1499 

360 

58 

24 

RUNNER UP CIE C.ltoh CI-5000 

3.44 

4.99 

AAA 

AAA 

$1995 

330x216 

55 

18 

RUNNER UP Epson DFX 5000+ 

2.62 

4.72 

AAAA 

AAA 

$1899 

240 

55 

9 

RUNNER UP Epson FX 1170 

1.75 

4.40 

AAA 

AAAA 

$499 

240x216 

55 

9 

RUNNER UP AMT Accel - 294d 

1.23 

3.90 

AAAA 

AAAA 

$1190 

240 

55 

9 s 


The speed leader... 


HIGH SPEED 


Mannesmann Tally T6082 


This 900-llne-per-minute printer is the flat-out speed leader. However, its 
240-dpi print quality is merely acceptable. 



SPEED (PPM) 

QUALITY 

FEATURES 

EASE 

PRICE 

DPI 

OPERATING 

NUMBER 

NATIVE’ 

INDEX 

SCORE 

OF USE 



NOISE (DB) 

OF PINS 

BEST Mannesmann Tally T6082 

10.81 

4.05 

AAA 

AAA 

$8799 

240 

50 


RUNNER UP CIE C.ltoh CI-5000 

8.26 

4.99 

AAA 

AAA 

$1995 

330x216 

55 

18 

RUNNER-UP Digital LA600 MultiPrinter 

6.87 

5.09 

AAAA 

AAA 

$2999 

360 

53 

24 

RUNNER-UP Mannesmann Tally MT 360-2T 

5.70 

3.98 

AAAA 

AAAA 

$2795 

360 

55 

24 

RUNNER UP Okidata Microline 395 

6.63 

5.60 

AAA 

AAA 

$1499 

360 

58 

24 

1 High-quality mode. 1 66 hammers. 

3 Dual heads. 


* Draft mode. 
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ROLF CALL OF PRINTERS TESTED 


X 








SPEED (PAGES PER MINUTE) 


QUALITY INDEX 

CLASS 

RESOLUTION 

VENDOR 

MODEL 

PRICE AS TESTED 

HIGH QUALITY DRAFT 

POSTSCRIPT 

MAC 

MONOCHROME 


(DPI) 

Advanced Matnx Technology 

AMT Accel - 294d 

$1190 


1.23 

3.91 

N/A 

N/A 

3.90 


540 cps 

240 

Advanced Matrix Technology 

AMT Accel - 535dsi 

$2495 


2.04 

5.38 

N/A 

N/A 

4.01 


480 cps 

480 

CIE America, Inc. 

CI-5000 High Speed Printer 

$1995 


344 

8 26 

N/A 

N/A 

4.99 


450 cps 

330 x 216 

Dataproducts Corp. 

8524 

$2395 


1.78 

4.14 

N/A 

N/A 

5.28 


520 cps 

360 

Digital Equipment Corp. 

LA600 MultiPnnter 

$2999 


4 11 

6.87 

N/A 

N/A 

509 


600 cps 

360 

Epson America, inc. 

DFX-8000 

$3199 


3.50 

8.04 

N/A 

N/A 

3.68 


160 cps 

240x216 

Epson America. Inc. 

FX-1170 

$499 


1.75 

4.45 

N/A 

N/A 

4.40 


57 cps 

240x216 

Epson America, Inc. 

DFX-5000+ 

$1099 


2.62 

2 83 

N/A 

N/A 

4.72 


504 cps 

240 

Genicom Corp. 

Model 3840EP 

$2995 


3.72 

7.84 

N/A 

N/A 

2.60 


600 cps 

400 x 144 

IBM 

IBM 4230/32 Pnnter 

$3995 


2.04 

3.57 

N/A 

N/A 

4 40 


600 cps 

144 x 144 

Mannesmann Tally Corp. 

MT 360-2T 

$2795 


5.45 

5.70 

N/A 

N/A 

3.98 


720 cps 

360 

t^^Mannesmann Tally Corp. 

T6082 

$8799 


10.44 

10.81 

N/A 

N/A 

4.05 


1980 cps 

240 

DkkJata 

Microline 395 

$1499 


3.87 

6.63 

N/A 

N/A 

5.60 


162 cps' 

360 

Advanced Matrix Technology 

AMT Intelli-Plol InkJet 

$1995 


1.68 

2.14 

N/A 

N/A 

6.71 


300 cps 

360 

C-Tech Electronics, Inc. 

C.ltoh ProWnter CJ-300 

$449 


2.21 

2.22 

N/A 

N/A 

6.52 


300 cps 

360 

CalComp 

Tech JET Personal 

S699 


250 

2.68 

N/A 

N/A 

6.36 


248 cps 

360 

Canon Computer Systems, Inc. 

BJ-200e 

S399 


2.69 

N/A 

N/A 

N/A 

8 36 


248 cps 

360 

Canon Computer Systems, Inc 

BJ-100 

S359 


1.66 

2 

N/A 

N/A 

7.17 


140 cps 

300 

Epson America, Inc. 

Stylus 1000 

$599 


2.23 

2.30 

N/A 

N/A 

7.50 


250 cps 

720 x 360 

Epson America, Inc. 

Stylus 8004 

$359 


1.03 

2.76 

N/A 

N/A 

7.84 


250 cps 

360 

Lexmark International, Inc. 

IBM ExecJet II 4076 

$349 


2.37 

N/A 

N/A 

N/A 

4.81 


300 cps 

300 

Alps America 

LSX 1000 

$1599 


6.37 

N/A 

6.25 

N/A 

6.90 


10 ppm 

600 

Alps America 

LSX 1600e 

$3295 


7 19 

N/A 

N/A 

N/A 

6.85 


16 ppm 

300 

Apple Computer, Inc. 

LaserWriter Select 360 

$1599 


N/A 

N/A 

6.70 

5.88 

8.09 


10 ppm 

600 

Apple Computer. Inc. 

Personal LaserWriter 320 

$1124 


N/A 

N/A 

N/A 

2.82 

6.74 


4 ppm 

300 

C-Tech Electronics, Inc 

C.ltoh ProWnter CI-8Xtra* 

$2099 


5.69 

6 

4 13 

N/A 

834 


8 ppm 

600 x 300 

Canon Computer Systems, Inc. 

LBP-430 

$799 


2.91 

N/A 

N/A 

N/A 

762 


4 ppm 

300 

Canon Computer Systems. Inc. 

LBP-860 

$1989 


509 

450 

N/A 

N/A 

8 09 


8 ppm 

600 

Citizen America Corp 

Citizen ProLaser 6000 

$849 


5.05 

5.36 

N/A 

N/A 

7.92 


6 ppm 

300 

Dataproducts Corp. 

LZR 2080 

$7580 


6.81 

N/A 

6.59 

1.23 

8 29 


20 ppm 

BOO X400 

Digital Equipment Corp. 

DECIaser 1800 

$779 


4.67 

5.55 

N/A 

N/A 

8 11 


6 ppm 

300 

Digital Equipment Corp. 

DECIaser 5100 

$1599 


6.03 

6.58 

5.21 

4.15 

8.18 


8 ppm 

1200 

Digital Equipment Corp 

PnntSorver 17/600 

$4695 


6.09 

N/A 

5.74 

N/A 

955 


17 ppm 

600 

Epson America, Inc 

ActlonLaser 1500 

$1048 


485 

N/A 

N/A 

N/A 

8 15 


6 ppm 

300 

Epson America. Inc. 

ActlonLaser 1600 

$1199 


5.08 

540 

N/A 

N/A 

8.09 


6 ppm 

600 

GCC Technologies 

SelectPress 600 

$4499 


4.20 

N/A 

3.90 

3,97 

7.95 


8 ppm 

600 

Genicom Corp 

Model 7170 

$4054 


9.33 

N/A 

6 10 

5.40 

6.98 


17 ppm 

300 

Genicom Corp 

Model 7610 

$1889 


6.92 

7.43 

7.20 

N/A 

7-26 


10 ppm 

600 

Hewlett Packard Co. 

^^Hewtett Packard Co, 

LaserJet 4M Phis 

$2479 


8.63 

8 82 

8.38 

7.56 

8.66 


12 ppm 

600 

LaserJet 4 Plus 

$1839 


653 

8.98 

N/A 

N/A 

6.62 


12 ppm 

600 

Hewlett Packard Co 

LaserJet 4L 

$849 


313 

N/A 

N/A 

N/A 

649 


4 ppm 

300 

Hewlett Packard Co. 

LaserJet 4ML 

$1279 


3.13 

N/A 

3.13 

3.03 

8 49 


4 ppm 

300 

Hewlett Packard Co. 

LaserJet 4MP 

$1729 


3.09 

N/A 

3.14 

3.02 

7.66 


4ppm 

600 

Hewlett Packard Co. 

LaserJet 4P 

$1229 


3.09 

N/A 

3.14 

N/A 

B 49 


4 ppm 

600 

Hewlett Packard Co. 

LaserJet 4 S« 

$3749 


923 

11 05 

9.75 

N/A 

7 07 


17 ppm 

600 

Hewlett Packard Co 

LaserJet 4 StMX 

$5299 


9.23 

11 05 

9.75 

9.66 

787 


17 ppm 

600 

Kyocera Electronics, Inc. 

Ecosys FS-1500 A 

53300 


702 

4.04 

4.84 

4.87 

7.23 


10 ppm 

300 

Kyocera Electronics, Inc. 

Ecosys FS-3500 A 

$5380 


4 74 

N/A 

10.74 

N/A 

7.19 


18 ppm 

300 

LaserMaster Corp 

Unity 1800XL-0 

$8995 


403 

7.07 

2.00 

2.72 

004 


8 ppm 

1800 

Lexmark International, Inc. 

IBM 4037 5E 

$1078 


4.03 

N/A 

N/A 

N/A 

7.27 


5 ppm 

300 

Lexmark International. Inc. 

IBM LaserPrinter 4039 12R Plus 

$2028 


5.53 

9.07 

5.86 

N/A 

7 79 


12 ppm 

600 

Lexmark International. Inc. 

IBM LaserPrinter 4039 16L Plus 

S3399 


5.38 

10.95 

6.13 

N/A 

766 


16 ppm 

600 

NEC Technologies 

Silentwriter 640 

$750 


N/A 

N/A 

N/A 

4.05 

6.43 


6 ppm 

300 

NEC Technologies 

Silentwriter Superscript 610 

9000 


4.12 

N/A 

N/A 

N/A 

6.76 


6 ppm 

300 

NewGen Systems Corp 

Imager Plus 12 

$6695 


356 

N/A 

3.83 

N/A 

709 


8 ppm 

1200 

Okidata 

OL 410e 

S899 


3.16 

3.44 

N/A 

N/A 

7.00 


4 ppm 

300 

Olodata 

OL410e/PS 

$1249 


298 

3.42 

3.12 

306 

640 


4 ppm 

300 

Sharp Electronics Corp. 

JX 9460 PS 

S1428 


5_23 

N/A 

5.27 

N/A 

8.13 


6 ppm 

600 

Sharp Electronics Corp. 

Sharp JX-9400 

$828 


526 

6.64 

N/A 

N/A 

7.76 


6 ppm 

300 

Sharp Electronics Corp, 

Sharp JX-9660PS 

$1728 


6.37 

6.64 

6.27 

3.36 

8.01 


8 ppm 

600 

Texas Instruments 

microLaser 600 

$1099 


3.56 

3.53 

3.65 

3.50 

8.42 


5 ppm 

600 

Texas Instruments 

microLaser PowerPro 

$1899 


8.93 

9.66 

9 40 

8.14 

8 15 


10 ppm 

600 

Xante 

Accel-a-Wnter 8200 

$6995 


8.15 

8.28 

8.24 

9.31 

8.35 


16 ppm 

1200 

Xerox Corp 

Xorox 4011 

$1599 


659 

3.31 

3.31 

N/A 

7 12 


8 ppm 

300 

Xerox Corp. 

Xerox 4505ps 

$1814 


1.77 

4.12 

1.85 

1.75 

8.43 


5 ppm 

600 

Xerox Corp 
^^Xerox Corp. 

Xerox 451 Ops 

$2523 


400 

7.70 

3.14 

309 

8,13 


10 ppm 

600 

Xerox 4520ps 

$6483 


10.48 

12.14 

9.48 

9.25 

889 


20 ppm 

800 a 400 







MONOCHROME SPEED (PPM) 


COLOR SPEED (PPM) 

VENDOR 

MODEL TECHNOLOGY 

PRICE AS TESTED HIGH QUALITY DRAFT 

POSTSCRIPT 

MAC 

POSTSCRIPT 

NATIVE-MODE 

Apple Computer, Inc. 

Color StyteWrtter Pro 

■ 

S629 


N/A 

N/A 

N/A 


1.73 

N/A 

0.34 

Canon Computer Systems, Inc. 

BJC-600 

■ 

5719 


1.02 

1.04 

N/A 


N/A 

N/A 

0.32 

Canon Computer Systems, Inc 

BJC-4000 

■ 

$599 


0.94 

N/A 

N/A 


N/A 

N/A 

0.27 

Dataproducts Corp. 

Jolt PSe 

■ 

$5595 


N/A 

N/A 

1.40 


1.40 

0.30 

N/A 

Digital Equipment Corp 

DECcotorwrlter 1000 

* 

$3999 


1.63 

N/A 

0.83 


1.58 

0.21 

1.01 

Oigttal Equipment Corp. 
'^^Epson America, Inc. 

DECcotorwrtter 520k 

■ 

$449 


3.79 

4.37 

N/A 


N/A 

N/A 

1.06 

Epson Slylus Color Ink Jet Pnnter 

■ 

$699 


0.98 

2.13 

N/A 


N/A 

N/A 

0.26 

Fargo Electronics. Inc. 

Pnmera Color Printer 

* 

$995 


0.95 

N/A 

N/A 


0.88 

N/A 

0.46 

Fargo Electronics. Inc. 

Pnmera w/ Photo Realistic Upgrade Kit 

♦ 

$1245 


0.16 

N/A 

N/A 


0.20 

N/A 

0.11 

Fargo Electronics. Inc. 

PnmeraPro Color Pnnter 

* 

$1895 


0.24 

N/A 

N/A 


N/A 

N/A 

0.28 

Fargo Electronics, Inc. 

PrtmeraPro Color Pnnlei 

♦ 

HBOS 


004 

N/A 

N/A 


N/A 

N/A 

0.07 

General Parametrics Corp. 

Spectra’Star GT 

★ 

$4495 


N/A 

N/A 

1.74 


1.63 

0.43 

N/A 

General Parametrics Corp. 

Spectra'Star GTx 

★ 

$4995 


N/A 

N/A 

085 


0.81 

0.22 

N/A 

Genicom Corp 

Genicom 7025 

★ 

$995 


N/A 

N/A 

N/A 


0.49 

N/A 

0.33 

Hewlett-Packard Co. 

DeskJet 540 

■ 

$414 


2.38 

£61 

N/A 


N/A 

N/A 

0.75 

Hewlett-Packard Co. 

DeskWnter 320 

■ 

$379 


N/A 

N/A 

N/A 


2.25 

N/A 

0.45 

Hewlett-Packard Co. 

DeskJet 1200 C/PS 

■ 

$2749 


4.12 

5.55 

3.39 


N/A 

0.58 

0.97 

Hewlett-Packard Co 

DeskJet 320 

■ 

$379 


1 93 

2 20 

N/A 


N/A 

N/A 

0.54 

Hewlett-Packard Co. 

DeskJet 560C 

■ 

$719 


2.44 

N/A 

N/A 


N/A 

N/A 

0.62 

Hewlett Packard Co. 

DeskWnter 560C 

■ 

$719 


N/A 

N/A 

N/A 


2.37 

N/A 

0.40 

Lexmark International, Inc. 

IBM Color JetPnnter PS 4079 

■ 

$3199 


N/A 

N/A 

1 80 


1,19 

0.31 

N/A 

Tektronix 

Phaser 200e 

* 

$2995 


N/A 

N/A 

1.10 


1.05 

0.27 

N/A 

Tektronix 

Tektronix 

Phaser 220e 

★ 

$3995 


1.69 

N/A 

%/ 


1.47 

0.21 

0.84 

Phaser 2201 

★ 

$6390 


N/A 

N/A 

0.85 


0.82 

0.23 

N/A 

Texas Instruments 

“ = BYTE Best. 

microMarc color 

■ 

$439 


3.79 

4.36 

N/A 


N/A 

N/A 

1.12 

Printer technology: Dye-sub ♦ 

Ink-jet ■ 

Thermal ★ 

N/A = not applicable. 

’ At 12 cpi. 
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■SEMEEE^ 







EMULATIONS 






MEMORY 



AUTO-SENSINC 

POSTSCRIPT 

HP PCI 5 ! 

HP PCL 4 

HPCL 

EPSON LQ in 

IBM PRO PRINTER 

IBM GRAPHICS 

DIABLO 130 BASE 

AS TESTED 







if 






8 KB 

8 KB 






$6 TO 

if 


if 




SOKB 

60 KB 







if 


if 




8KB 

G KB 









tf 

if 



48 KB 

46 KB 


✓ 







* 




48 KB 

48 KB 







if 


*f 

if 



3 KB 

3 KB 









*f 



if 

24 KB 

24 KB 







if 






20 KB 

2D KB 







if 


if 

if 



64 KB 

64 KB 







if 



if 



128 KB 

128 KB 







v 


if 




12SK6 

128 KB 


if 



if 

if 

if 






OKB 

4 m 













64 KB 

64 KB 






if 



if 




i we 

16 KB 

1 MB 

16 KB 






if 

if 


if 




40 KB 

40 KB 







<f 


M24E 1 




256 KB (host-based) 

256 KB 


if 







if 




50.4 KB 

50.4 KB 













120 KB 

123 KB 







if 






32 KE 

32 KB 










tf 



21 KB 

21 KB 


if 

Level 1 

if 


if 

if 


if 

if 


if 

2 MB 

4 MB 


if 


if 


✓ 







2 MB 

4 MB 


f 

Level II 

if 









7 MB 

4 MB 



Level 1 II 










2 MB 

4 MB 


if 

Level ii 

if 









4 MB 

4 MB 




if 

if 

if 







1 MB 

SMB 


if 

Level |9 

if 

if 








2 MB 

6 MB 




if 



if 


if 




1 MB 

1 MB 


if 

tf 


if 








6 MB 

32 ME 


V? 


if 



if 


if 




1 MB 

1 MB 


✓ 

Level II 

if 









6 MB 

SMB 


if 

if 

if 

if 




if 




18 MB 

18 MB 


tf 

Optional 

if 


$299 

t f 






\ MB 

3 MB 


f 

level II (5-329) 

if 



if 






2 m 

2 MB 


tf 

y 

if 


if 







8 MS 

8 MB 



Level I (1595) 

if 

v 

if 



if 




IMS 

9 MB 


V* 

Level l 

if 

if 

if 

if 


if 



if 

2 MB 

10 MB 



Level || 

Enhanced 


if 







6 MB 

SMB 


V? 

Level N ($399) 

Enhanced 


¥ 

i f 


if 

if 


if 

2 MB 

2 MB 


If 


Enhanced 


if 







1 MB 

4 MB 


if 

Level II 

Enhanced 









4 MB 

4 MB 


if 

Level II 

Enhanced 


if 







6 MB 

6 MB 


i / 

Level II 

Enhanced 


tf 







6 MB 

6 MB 


fcx 

Level || 

Emhanged 

if 

if 

$199 


$199 




10 MB 

10 MB 


(/ 

Level li 

Enhanced 

f 

if 

$199 


$199 




10 MB 

10 MB 



Level 1 ($399) 

if 


if 

if 


if 



if 

1 MB 

4 MB 



Level | ($399) 

i f 


if 

if 


if 



if 

2 MB 

10 MB 


1/ 

Level l| 


if 








24 MB 

24 MB 





if 




if 

if 



512 KB 

4.5 MB 


*x 

Level It 

if 


if 







2 ME 

5 MB 


*4 

Level It 



if 







4 MB 

4 MB 



Level II 










3 MB 

3 MB 



Level 1(S99J 


if 








(Host-based) 

(Hod-based) 



Level 1 

$199 

if 

if 







40 MB 

40 MB 




if 


if 







2 MB 

4 MB 


if 

Level II 

if 


if 







2 MB 

SMB 



Level 1 

if 



if 


if 

if 



2 MB 

4 MB 





if 


tf 


if 

i f 


of 

512 KB 

2 MB 


Optional 

Level 1 

i f 



tf 


if 

i f 



2 MB 

6 MB 



Level II 

if 









2 MB 

2 MB 


i/ 

Level 11 

if 









6 MB 

6 MB 


if 

Level 11 

if 


if 







12 MB 

4D MB 



Level l($595| 


if 

if 

if 


if 



v 

3 MB 

3 MB 


✓ 

Level 11 ($£99} 

Enhanced 


✓ 







2 MB 

SMB 



Level II ($399) 

Enhanced,. 

Enhanced 1 


if 







2 MB 

6 MB 


i/ 

Level 11 ($799) 


if 







4 MB 

24 MB 


QUALITY INDEX 

RESOLUTION 




EMULATIONS 




MEMORY 

FCC 


MONOCHROME 

COLOR 

(DPI) 

AM-SENSING 

HP PCL SC 

POSTSCRIPT 

HP PCL S 

HPCL 

IBM PROPRINTER 

BASE AS TESTED 

CLASS 


WA 

N/A 

350 

if 





(Hosl^frased) 

(Hosl-based.) 

A 

6-86 

6,33 

360 


Level If 



if 

SOKB 

60 KB 

A 

5.95 

400 

720 ,■ 360 

if 




if 

54 KB 

64 KB 

B 

6,65 

5.33 

300 

/ 

Level 1 


if 


6 MB 

6 MB 

0 

7.E9 

8.87 

600 •- 300 

if 

Leva! II 

if 

if 


B MB 

0 MB 

B 

6.54 

3.W 

300 





SI 45 

128 KB 

128 KB 

B 

5,36 

6.67 

720 






64 KB 

64 KB 

0 

7.72 

5.00 

203 


Level II ($299.95) 




32 KB 

32 KB 

0 

5,74 

5.33 

203 


Level II ($299.95} 




32 KB 

32 KB 

B 

7.68 

4.00 

300 x 600 


Level 1 (Level II $400) 




32 KB 

32 KB 

B 

7,69 

6.33 

300 x600 


Level l (Level II $400) 




32 KB 

32 KB 

B 

626 

6.67 

300 


Level II 


if 


SMB 

6 MB 

A 

7.62 

7.33 

300 x 600 


Level 11 


<f 


10 MB 

10 MB 

A 

6.46 

4.60 

203 






(Host-based) 

(Host-based) 

B 

7.14 

5.87 

600 x300 

if 

if Level 11 

if 

if 

if 

SI 2 KB 

512 KB 

B 

4 99 

5.67 

600x300 

if 




yf 

SO KB 

SO KB 

B 

7.01 

5.67 

BOO 


if 




4 MB 

4 MB 

S 

7.15 

5.67 

600 x300 





if 

48 KB 

4S KB 

B 

6,61 

5.67 

600 





f 

64 KB 

m 

B 

5.40 

3.33 

600 x300 





If 

48 KB 

48 KB 

B 

6.66 

6,67 

360 


Level 14 (S249) 




4 MB 

4 MB 

B 

6.60 

6.00 

30Q 

if 

Level II 


if 


4 MB 

6 MB 

B 

6.1) 

0.33 

600 ■ 300 


Level II 

if 

if 


8 MB 

5 MB 

B 

7,86 

0.33 

300 ¥ GOO 

if 

Level II 

tf 

if 


ID MB 

14 MB 

B 

6,15 

6.00 

300 


Level 11 ($249) 




120 KB 

120 KB 

B 


tf ~ yes. 


- Enhanced PCL 5 Includes HPGL2. 
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ROIL 


CALL OF PRINTERS TESTED 


VENDOR 


MODEL 


FCC 

CLASS 


PROCESSOR/CLOCK 
SPEED (HNI) 


INTERFACES 


AUTO SWITCHING CENTRONICS R5-23K RS-422A LOCMTALK ETHERNET 


Advanced Matox Technology 
Advanced Matrix TedinuEogy 
C1E America, Inc. 
Daiaproducss Carp. 

Digital Equipment Corp. 
Epson America, inc- 
Epson America, inc. 

Epson America, Inc, 

Genicom Gorp, 

IBM 

MamteSmann Tally CCrfp. 

Mwinesmsnn Tally Carp. 

bkidate 


AMT Accel - 294d 
AMT Accel - 535dGl 
CI-5000 High Speed Printer 


LA600 MutttPrinter 
DFX-8HXI 
FX-117D 
DFX-50W+ 

Modal 3B40EP 
IBM 4239/32 Printer 
MT 30C-2T 
T60B2 

MiCrOllne 39S 


WA 

M/A 

N/A 

M/A 

M/A 

N/A 

N/A 

M/A 

N/A 

N/A 

N/A 

WA 

M/A 


Optional 


34-99 

Optional; 

3349 



Advanced Matrix Technology 
OTech Electronic^, ine. 
CalComp 

Canon Computer Systems, Inc 
Canon Computer Systems, Inc 
Epson America, Inc. 

Epson America, Inc. 

Lexmark International, Inc, 


AMT ImteHI-Plot InkJet 

C itoh ProWmor CJ-300 

TecftJET Personal 

BJ-20Qe 

BJ-100 

Stylus 1000 

Stylus aoo+ 

IBM ExecJet II 4076 


N/A 

N/A 

N/A 

N/A 

Tit 

N/A 

N/A 

66900/10 MHz 


$119 




Alps America 
Alps America 
Apple Computer, Inc, 

Apple Computer, Inc, 

C-Tecn Electronics, Inc. 

Canon Computer Systems, Inc, 
Canon Computer Systems, tnn. 
Citizen Amenca Corp. 
Daiaproducle Corp 
Digital Equipment Corp. 

Digital Equipmanl Corp. 

Digital Equipment Corp. 

Epson America, inc. 

Epson America. Inc. 

GCC Technologies 
Genicom Corp. 

Genicom Corp. 

Hewlett Packard Co, 

'Hewlett Packard Co. 

Hewletl Packard Co. 

Hewlett Packard Ga 
Hewlett Packard Co 
Hewlett Packard Co. 

Hewlett Packard Co 
Hewletl Packard Co. 

Kyocera Electronics, Inc. 
Kyocera Etetlronics. Inc. 
LaserMaster Cofp 
L exmark Internalional, Inc, 
Lexmark Inlomelional, Inc. 
Lexmark International, Inc 
NEC Technologies 
NEC Technologies 
NewGon Systems Corp 
Okidalo 
Okideifl 

Sharp Eloclron-lcs Corp. 

Sharp Electronics Corp. 

Sharp Electronics Corp. 

Texas Instruments 
Texas Instrument 
Xante 
Xerox Corp. 

Xerox Corp. 

Xerox Corp, 

Xerox Corp. 


LSX 1000 
LSX 100Qe 

LaserWriter Sated 35D 
Personal LaserWriter 320 
C.lloh ProWrlter CI-3Xtm+ 
LBF-430 
LBP-060 

Citizen ProLaser MOO 
LZR 2030 
DEClacer tBOO 
DECIaser 5100 
Preserver 17/500 
ActionLaser 1500 
ActiOnLase* 1000 
SaiectPress 600 
Model 7170 
Model 7610 
LaserJet 4M Plus 
LaserJet 4 RlLre 
LaserJet 4L 
LaserJet 4ML 
LaserJet 4MP 
LaserJet. 4P 
LbmtJM 4 SI 
LaserJet 4 SiMX 
Ecosys FS-1500 A 
EeosyS FS-350D A 
Unrty 15CDXL-G 
ISM 4037 5E 

IBM LaserPrinler 4039 12R Plus 

IBM LaserPrinter 4039 16L Plua 

Sllentwrlter 64D 

Silentwnter Superscript 610 

Imager Plus 12 

OL410e 

OL410e/PS 

JX 9460 PS 

Sharp JX 9400 

Sharp JX-9EMPS 

microLaser 600 

microLaser PowerPro 

Accel-a-Writar 0200 

Xerox 4011 

Xerox 4505ps 

Xerox 45 tops 

Xerox 4520pe 


A, B 
A. 0 


MC63EC03Q/2G MHz 
AMD2920G/16MHz 
AMD230DQ/16 MHz 
AMD 29205/16 MHz 
LPC B2O0MEMHz 
NS32CG16V/1B MHz 
rWO/16 MHz 
CLC6OO0/12.9 MHz 
LPC 9200/6 MHz 
AMD2920Q/1 B MHz 
1960720 MHz; 

On-Chip Syctem/150 MHz 
65000/16.67 MHz 
SfwrcMte MB6693Q/17,6 MHz 
AMD 29030,'25 MHz 
NS32GS/25 MHz 
S0930/3) MHZ 
1960/26 MHz 
1960/25 MHz 
I960KA/10.5 MHz 
I96OKA/10.5 MHz 
I960KA/2O MHz 
IS60KA/2Q MHz 
>960CF/25 MHz 
IWQGF /25 MHz 
69000/16 MHz 
AMD 29 O 0 Cm MHz 
Proprietary 66 MHz 
66000/10 MHz 
AMD2920O/16 MH.Z 
AMD29M0/2O MHz 
NEC Custom ASIC 
S7C5T/S MHz 
XL-0229/25 MHz 
Mips 3000/16 MHz 
Mips 3000/16 MHz 
AMD29D05/16 MHz 
66000/10 MHz 
AMD29O05/TB MHz 
Pnopnetary/10 MHz 
Proprietary/25 Mhj 
AW 02OO/33 MHz 
60302/16 MHz 
AMD2920a r 16 MHZ 
AM029200/20 MHz 
AMD29030/25 MHz 


N/A 


Optional 


Optional 


¥ 

Optional 


$390 
^ y- 

✓ 3595 


$409 

$545 

$545 


$420 (includes Local 


$309 

$399 


✓ 

S119 1 


SI 99 
$199 
✓ 


✓ 

$293 


$299 

5299 


lOBase-T $439^3491 

lOBas^T $439-$40< 


$499 


*46 

$45 


$49 

$49 


$49 

$49 


$165 

$165 

$106 


$499 

$499 

S499 


VENDOR 


MODEL 


PROCESSOR/CLOCK 
SPIED (MHZ) 


INTERFACES 


AUTO-SWITCHING CENTRONICS RS 232C RS A22A LGCALTALK ETHERNET TOKEN RING 



#' 


Apple Computer. Inc. 

Canon Computer Systems, Inc. 
Canon Computer Systems, Inc 
Dfllaproduds Corp. 

Digital Equipment Corp. 

Digital Equipmanl Corp. 
'Epson America, inc. 

Fargo Electronics, Inc, 

Fargo Electronics, Inc. 

Fargo Electronics, Inc. 

Fargo Electronics, Inc, 

General Paramedics Corp. 
General Parametncg. Cprp- 
Genicom Corp. 
Hewlett-Packard Co. 

Hflwlsll* Packard Co. 
Hewlett-Packard Co 
Hewlett-Packard Co. 
Hewlett-Packard Co. 
Hewlett-Packard Co. 

Lexmark International, Inc. 

Tektronix 

Tektromx 

Tektronix 

Texas Instruments 


Color StyieWnter Pro 
BJC-eoo 
BJC-4OQ0 
Jolt PSe 

DECcolurwritor 1990 
DECcol orwrilar 5201c 
Epson SlyiLts Color Ink Jet Printer 
Primera Color Printer 
Primera w/ Pttoio Realistic Upgrade 
FnmeraPro Color Pnnter 
PrimaraPro Color Printer 
Spectra - Star GT 
Spedra'St&r GTx 
Genicom 7026 
DeskJet 540 
DeskWntor 320 
DeskJet 1290 C/PS 
DeskJel 320 
DeskJet 560C 
DaekWriter 569C 
IBM Color JatPnrtter PS 407s 
Phaser £00e 
PTiaser 220e 
Phaser 2201 
micro Mart color 


N/A 


R$wj22 


Motorola SC415a5ttFC/l6 MHz 
Toshiba TMP96C141F/16 MHz 
0220/24 MHz 
AMD299Q0/iS MHz 
1SOC106XL/2O MHz 
N/A 
N/A 
Kit N/A 
N/A 
N/A 

i960ca/33 MHz 
Intel RfSC/33 MHr 
N/A; 

63000/16 MHz 
2iteg B4C01/B MHz 
ZHog 84C01/8 MHz 
ZiFog B4C01/3 MHz 
ZHog B4C01/B MHz 
Z09^-11 MHz 
AMD29200/1B.7 MHz 
AMD 29000/16 MHz 
AMD29QQ0/24 MHz 
Pnoprleiary/24 MHz 
I80C18SXU20 MHZ 


VPT $770 
$379 


Optional 


$500 

$590 


= BYTE Best, 


BYTE/NSTL LAB REPORT 


N/A = not applicable. 
NOVEMBER 1994 


1 Price Includes RS-422. 


















INPUT (SHEETS) 




PAPER SIZES 



TOLL-FREE PHONE 

PHONE 

INQUIRY 

NUMBER 

TOKEN RING 

SCSI 

BASE 

MAXIMUM 

LETTER 

LEGAL 

A4 

11X17 

ENVELOPE 




150 

300 

✓ 


✓ 

✓ 

✓ 

✓ 

(800) 992-2264 

(805) 388-5799 

1105 




150 

300 

✓ 


✓ 

✓ 

✓ 

✓ 

(800) 992-2264 

(805) 388-5799 

1106 




N/A 

M/A 

✓ 


✓ 




(800) 877-1421 

(714) 757-4494 

1107 




80 

80 

✓ 


✓ 

✓ 



(800) 980-0374 

(018) 887-8000 

1108 




180 

360 

✓ 



✓ 


✓ 

(800) 777-4343 

(508) 493-5111 

1109 




N/A 

M/A 







(BOO) 289-3776 

(310) 782-0770 

1110 




N/A 

150 

✓ 


✓ 

✓ 

✓ 

SOptional (102) 

(800) 280-3776 

(310) 782-0770 

1111 




N/A 

M/A 

✓ 


✓ 

✓ 



(800) 289-3776 

(310) 782-0770 

1112 

Optional 



N/A 

N/A 

✓ 


✓ 

✓ 

✓ 

✓ 

(800) 436-4266 

(703) 949-2441 

1113 

$699 



660 

660 

✓ 


✓ 

✓ 



(800) 736-6268 

(203) 849-6844 

1114 




M/A 

N/A 

✓ 


✓ 

✓ 


✓ 

(800) 843-1347 

(206) 251-5524 

1115 




N/A 

N/A 

✓ 






(800) B43-1347 

(206) 251-5524 

1116 




MA 

M/A 







(800) 654-3282 

(609) 235-2600 

1117 




100 

200 

✓ 


✓ 

✓ 

✓ 

✓ 

(800) 992-2264 

(805) 388-5799 

1118 




100 

100 

✓ 


✓ 

✓ 


✓ 

(800)347-4017 

(714) 573-4604 

1119 




100 

100 

✓ 


✓ 

✓ 

✓ 

✓ 

(800) 932-1212 

(714)821-2000 

1120 




100 

too 

✓ 


✓ 

✓ 


✓ 

(800) 848-4123 

(714) 438-3000 

1121 




100 

100 

✓ 


✓ 

✓ 


✓ 

(800) 848-4123 

(714) 438-3000 

1122 




100 

100 

✓ 


✓ 

✓ 

✓ 


(800) 289-3776 

(310) 782-0770 

1123 




100 

100 

✓ 


✓ 

✓ 



(800) 289-3776 

(310) 782-0770 

1124 

$549 



150 

150 

✓ 


✓ 

✓ 


✓ 

(800) 358-5835 

(606) 232-2000 

1125 




250 

500 

✓ 


✓ 

✓ 


✓ 

(800) 825-2577 

(400) 432-6000 

1126 




750 

785 

✓ 


✓ 

✓ 


✓ 

(800) 825-2577 

(408) 432-6000 

1127 




300 

800 

✓ 


✓ 

✓ 


✓ 

(800) 446-3000 x445 

(408) 996-1010 

1128 




100 

100 

✓ 


✓ 

✓ 


✓ 

(800) 446-3000 x445 

(408) 996-1010 

1129 




250 

550 

✓ 


✓ 

✓ 


✓ 

(800)347-4017 

(714) 573-4604 

1130 




100 

100 

✓ 


✓ 

✓ 


✓ 

(800) 848-4123 

(714) 438-3000 

1346 




250 

850 

✓ 


✓ 

Option 


Optional (S299) 

(800) 648-4123 

(714) 438-3000 

1347 




150 

400 

✓ 


✓ 

✓ 


✓ 

(800) 477-4683 x77 

(310) 453-0614 

1348 



✓ 

250 

850 

✓ 


✓ 

✓ 

✓ 

Optional ($395) 

(800) 980-0374 

(818) 887-8000 

1349 




150 

400 

✓ 


Optional ($69) 

Optional ($69) 

✓ 

(800) 777-4343 

(508)493-5111 

1350 



120 

350 

850 

✓ 


✓ 



Optional ($289) 

(BOO) 777-4343 

(508) 493-5111 

1351 




1000 

2000 

✓ 


Optional ($115) 

Optional ($115) 

Optional ($445) 

(800) 777-4343 

(508) 493-5111 

1352 




150 

400 

✓ 


✓ 

✓ 


✓ 

(800) 289-3776 

(310) 782-0770 

1353 




150 

400 

✓ 


✓ 

✓ 



(800) 289-3776 

(310) 782-0770 

1354 




250 

650 

✓ 


✓ 

✓ 

✓ 

✓ 

(800) 422-7777 

(617) 275-5800 

1355 

$875 



500 

2000 

✓ 


✓ 

✓ 


✓ 

(800) 436-4266 

(703) 949-2441 

1356 

$875 



250 

500 

✓ 


✓ 

✓ 


✓ 

(600) 436-4266 

(703) 949-2441 

1357 

$619 



250 

850 

✓ 


✓ 

✓ 


✓ 

(800) 752-0900 

(415) 857-1501 

1358 

$619 



250 

850 

✓ 


✓ 

✓ 


✓ 

(800) 752-0900 

(415) 857-1501 

1359 

$619 



100 

100 

✓ 


✓ 

✓ 


✓ 

(800) 752-0900 

(415) 857-1501 

1360 

$619 



100 

100 

✓ 


✓ 

✓ 


✓ 

(800) 752-0900 

(415)857-1501 

1361 

$619 



100 

250 

✓ 


✓ 

✓ 


✓ 

(800) 752-0900 

(415) 857-1501 

1362 

$619 



100 

250 

✓ 


✓ 

✓ 


✓ 

(600) 752-0900 

(415) 857-1501 

1363 

$619 



1000 

2000 

✓ 


Optional ($129) 

Optional ($129) 

Optional ($480) 

(800) 752-0900 

(415)857-1501 

1364 

S619 



1000 

2000 

✓ 


Optional ($129) 

Optional ($129) 

Optional ($480) 

(800) 752-0900 

(415) 857-1501 

1365 

$499 



250 

1250 

✓ 


✓ 

✓ 


Optional ($199) 

(800) 367-7437 

(908) 560-3400 

1366 

$499 



250 

1250 

✓ 


✓ 

✓ 


Optional ($199) 

(800) 367-7437 

(908) 560-3400 

1367 




250 

650 

✓ 


✓ 

✓ 

✓ 

✓ 

(800) 950-6868 

(612) 944-9330 

1368 




150 

400 

✓ 


✓ 

✓ 


✓ 

(800) 358-5835 

(606) 232-2000 

1369 

$649-$699 



200 

800 

✓ 


Optional ($349) 

✓ 


Optional ($349) 

(800) 358-5835 

(606) 232-2000 

1370 

$649-$699 



500 

1100 

✓ 


Optloanl ($349) 

✓ 


Optional ($349) 

(800) 358-5835 

(606) 232-2000 

1371 




200 

200 

✓ 


✓ 

✓ 


✓ 

(800) 632-4636 

(508) 264-8000 

1372 




50 

200 

✓ 


✓ 

✓ 


✓ 

(800) 632-4636 

(508) 264-8000 

1373 



✓ 

250 

650 

✓ 


✓ 

✓ 

✓ 


(800) 756-0556 

(714)641-8600 

1374 




100 

450 

Optional 

Optional ($89) 



Optional ($89) 

(800) 654-3282 

(609)235-2600 

1375 




100 

450 

✓ 


Optional ($85) 



Optional ($149) 

(600) 654-3282 

<609)235-2600 

1376 




250 

250 

✓ 


Optional ($70) 



Optional (SI 57) 

(BOO) 237-4277 

(201) 529-8200 

1377 




250 

250 

✓ 


Optional ($70) 



Optional ($157) 

(800) 237-4277 

(201) 529-8200 

1378 




250 

500 

✓ 


Optional ($70) 

N/A 


Optional ($157) 

(800) 237-4277 

(2011 529-8200 

1379 



$149 

250 

500 

✓ 


Optional ($89) 

Optional ($99) 

Optional ($109) 

(800) 848-3927 

(512) 794-5970 

1380 



$149 

250 

500 

✓ 


Optional (589) 

Optional ($99) 

Optional (SI09) 

(800) 848-3927 

(512) 794-5970 

1301 




250 

850 

✓ 


✓ 

✓ 

✓ 

✓ 

(800) 926-8839 

(205) 476-8189 

1382 




250 

550 

✓ 


✓ 

✓ 


✓ 

(800) 275-93769 x4500 

(716) 423-5090 

1383 

$699 



300 

800 

✓ 


Optional ($85) 

✓ 


Optional ($85) 

(800) 275-93769 x4500 

(716) 423-5090 

1384 

$699 



300 

800 

✓ 


Optional ($85) 

✓ 


Optional ($85) 

(800) 275-93769 X4500 

(716) 423-5090 

1385 

$699 



751 

2250 

✓ 


Optional ($85) 

Optional ($85) ✓ 

Optional ($595) 

(800) 275-93769 X4500 

(716) 423-5090 

1386 


INPUT (SHEETS) 





PAPER SIZES 





INQUIRY 

SCSI 

BASE 


MAXIMUM 

SPECIAL PAPER? 

TRANSPARENCIES 

LEGAL 

A4 

11 X 17 ENVELOPE 

TOLL-FREE PHONE 

PHONE 

NUMBER 


100 


100 

Rec.JNcK Req. 


✓ 


✓ 

✓ 

✓ 

(800) 446-3000 x445 

(408) 996-1010 

1387 


100 


100 



✓ 


✓ 

✓ 

✓ 

(800) 848-4123 

(714) 438-3000 

1388 


100 


100 

Rec./Not Req. 


✓ 


✓ 

✓ 

✓ 

(800) 846-4123 

(714)438-3000 

1389 


200 


200 



✓ 


✓ 

✓ 


(800) 960-0374 

(618)887-8000 

1390 


100 


200 



4 



4 


(800) 777-4343 

(508) 493-5111 

1391 


150 


300 



✓ 


✓ 

✓ 


(800) 777-4343 

(508)493-5111 

1392 


100 


100 

Rec./Not Req. 


✓ 


✓ 

✓ 

✓ 

(800) 289-3776 

(310)782-0770 

1393 


50 


50 

Rec./Not Req. 


✓ 


✓ 

✓ 


(800) 327-4622 

(612) 941-9470 

1394 


50 


50 

RecTNot Req. 


✓ 


✓ 

✓ 


(800) 327-4622 

(612) 941-9470 

1395 


50 


50 

R©c./Not Req. 


✓ 


✓ 

✓ 


(800) 327-4622 

(612)941-9470 

1396 


50 


50 

Rec./Not Req. 


✓ 


✓ 

✓ 


(800) 327-4622 

(612) 941-9470 

1397 


100 


200 

Rec./Not Req. 


✓ 



✓ 


(BOO) 223-0999 

(510) 524-3950 

1398 


100 


200 

Rec./Not Req. 


✓ 



✓ 


(800) 223-0999 

(510) 524-3950 

1399 


50 


50 

Rec./Not Req 


✓ 



✓ 


(800) 436-4266 

(703) 949-2441 

1400 


100 


100 



✓ 


✓ 

✓ 

✓ 

(800) 752-0900 

(416) 857-1501 

1401 


1 


60 



✓ 


✓ 

✓ 


(800) 752-0900 

(415) 857-1501 

1402 


180 


180 



✓ 


✓ 

✓ 

✓ 

(800) 752-0900 

(415) 857-1501 

1403 


1 


60 



✓ 


✓ 

✓ 


(800) 752-0900 

(415)857-1501 

1404 


100 


100 



✓ 


✓ 

✓ 

✓ 

(800) 752-0900 

(415) 857-1501 

1405 


100 


100 



✓ 


✓ 

✓ 

✓ 

(800) 752-0900 

(415)857-1501 

1406 


100 


100 



✓ 


✓ 

✓ 

✓ ✓ 

(800) 358-5835 

(606) 232*2000 

1407 


100 


200 






✓ 


(800) 853-6100 

(503) 682-7377 

1408 


100 


200 

- 4 


✓ 



✓ 


(000) 853-6100 

(503) 682-7377 

1409 

✓ 

100 


200 



✓ 



✓ 


(BOO) 653-6100 

(503) 682-7377 

1410 


120 


120 



✓ 


✓ 

✓ 

✓ 

(800) 848-3927 

(512) 794-5970 

1411 


1 Depends on ribbon type. 
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1994 International 


November 1994 79 


N/A 

Amsterdam, Netherlands 
EuroComNet 



+1-508-879-6700 

8-11 

N/A 

Lisbon, Portugal 

Macworld 

+1-508-879-6700 

9-10 

N/A 

Melbourne, Australia 

TOOLS Pacific 
+1-805-685-1006 

N/A 

London, England 

Document '94 
+ 1-201-346-1400 

11-17 

1-2 

Tokyo, Japan 



Object World 
+1-508-879-6700 

14-18 

1-3 

Boston, Massachusetts 



Electronic Imaging Ini'! 
fax: +1-214-385-9003 

15-16 

1-3 

Stockholm, Sweden 

Macworld 
+ 1-508-879-6700 


2-5 

Boca Raton, Florida 

SPA Annual Conference 
+ 1-202-452-1600 

15-17 

3-4 

London, England 

22-24 

22-24 


Service Trends 
+44-895-835050 
fax: +44-895-835262 

3-5 

Hong Kong 

Macworld 

+1-508-879-6700 

22-25 

4-6 

Washington, DC 

Business Software Solutions 
+1-617-871-4111 

4-6 

Sydney, Australia 

Macworld 

+1-508-879-6700 

24-26 

4-6 

Birmingham, England 

EDI 

+ 1-415-966-8440 
+1-415-966-8934 

25-28 

6-7 

Paris, France 

EuroChannels 
+1-510-601-7573 
fax: +1-510-601-5639 

30-12/2 


Chicago, Illinois 
Data Processing Mgmt, 
Computer Conf. & Expo 
+1-312-825-8124 

Sao Paulo, Brazil 
Interconnect '94 
+55-11-221-5736 
fax: +55-11-220-4482 

Helsinki, Finland 
SOFTA 

+358-0-173341 
fax: +358-0-173344 

Madrid, Spain 
SIMO 

+341-722-5000 
fax: +341-722-5801 

las Vegas, Nevada 

COMDEX/Fall 

+1-617-449-6600 

Milan, Italy 
Chemputers Europe 
European Hatch Forum 
+49-69-7140 7137 
fax: +49-69-7140 7147 

Oslo, Norway 
Windows Expo 
+47-220-53000 
fax: +47-220-53101 

Frankfurt, Germany 
Networks Expo '94 
+1-201-346-0300 

Birmingham, England 
Software Development 
+1-201-346-1400 

Sao Paulo, Brazil 
DB Forum 
+55-11-221-5736 
fax: +55-11-220-4482 

San Jose, California 
H RMS/EXPO 94 
+ 1-201-346-1400 

Sao Paulo, Brazil 
Multimedia 94 
+55-11-221-5736 
fax:+55-11-220-4482 

Wiesbaden, Germany 
Intermedia Europe '94 
+49-211-556-281 
fax: +49-211-556-231 


December 1994 

1-4 London, England 

Computer Shopper Show 
+ 1-415-966-8440 
fax: +1-415-966-8934 

5-9 Paris, France 

PRONIC 

+331-4720-93-79 
fax: +331-4070-11-31 

5- 9 New York, New York 

DB/EXPO '94 
+ 1-201-346-1400 

6- 8 New York, New York 

Interactive information Expo 
+ 1-201-346-1400 
fax: +i-201-346-1532 

7- 9 Tokyo, Japan 

UNIX Fair 
+ 1-508-879-6700 

January 1995 

17-19 Vancouver, British Columbia 
Comdcx/PacRim '95 
+1-416-283-3334 
fax: +1-416-283-3003 

23-25 Washington, DC 

ComNet Conference & Expo 
+ 1-508-820-8255 

February 1995 

8- 11 Orlando, Florida 

Graphic Arts '95 
+ 1-703-264-7208 
fax; +1-703-620-9187 

8-1 i Diisseidorf, Germany 
TWO BBSCON 
+41-75-373-2832 
+41-75-373-6680 
fax: +41-75-373-3062 

14-16 Boston, Massachusetts 
Networks Expo 
+ 1-201-346-1400 








Trade Show Planner 


March 1995 


7-10 

Mexico City, Mexico 
Comdex/ComExpo Mexico 
+1-617-449-6600 ext 4094 
fax: +1-617-449-3434 

8-15 

Hannover, Germany 

CeBIT 

Fax: +49-511-89-32649 

14-16 

Los Angeles, California 

New Media Expo 
+1-617-449-6600 

20-23 

Anaheim, California 

Supercomm '95 
+1-312-782-8597 

20-23 

Boston, Massachusetts 

Object World 

800-225-4698 or 
+ 1-508-879-6700 

26-29 

San Diego, California 

SPA Symposium 
+1-202-452-1600 

28-30 

Las Vegas, Nevada 

INTEROP '95 +NetWorld 
+1-415-962-2592 


April 1995 

4-6 

Dublin, Ireland 

World Communications Showcase 
+353-1280-0424 

4-7 

Rio de Janeiro, Brazil 
Comdex/Sucesu Rio ’95 
+ 1-617-449-6600 ext 4094 
fax: +1-617-449-3434 

6-8 

Minneapolis, Minnesota 

MidWest Graphics '95 
+1-703-264-7208 
fax: +1-703-620-9187 

9-11 

London, England 

European Computer Trade Show 
+ 1-201-346-1400 

24-27 

Atlanta, Georgia 

Comdex/Spring ’95 

Windows World ’95 
+ 1-617-449-6600 


25-27 San Francisco, California 
Networks Expo 
+1-201-346-1400 

May 1995 

1 -5 San Francisco, California 

DB/Expo 

+1-201-346-1400 

8-12 Washington, DC 

INTEROP '95 
+1-415-941-3399 

16-18 Birmingham, UK 

G1S (Geographical Info Systems) 
+1-201-346-1400 

June 1995 

N/A London, England 

European Trends 
+44-483-751-777 
fax: +44-483-751-496 

7- 9 Frankfurt, Germany 

Networks F.xpo '95 
+49-211-901-9184 

8- 12 Taipei, Taiwan 

Computex 
+886-2-2275-1111 
Fax: +886-2-725-1314 

9- 11 London, England 

Multimedia 

+1-201-346-1400 

13-15 Toronto, Ontario 

Comdex/Canada '95 
LANExpo 
Windows World 
+1-617-449-6600 

20-22 New York, New York 
PC Expo 

+1-201-346-1400 

27-29 Birmingham, England 
Networks 
+1-201-346-1400 




Because the Expert s decide. 


September 1995 


N/A 

Amsterdam, Netherlands 
Efficiency Beurs 
+31-20-549-1212 
fax: +31-20-646-3042 

N/A 

Oslo, Norway 

MIKRODATA 

+47-224-39100 

N/A 

Stockholm, Sweden 

Data Office Environment 
(replaces the LOGIC show) 
+468-749-4100 

N/A 

London, England 

Business Computing 

3-5 

London, England 

European Computer Trade Show 
+ 1-201-346-1400 

12-14 

Dallas, Texas 

Networks Expo 
+ 1-201-346-1400 

13-16 

Boston, Massachusetts 

SPA Annual Conference 
+ 1-202-452-1600 

27-29 

Atlanta, Georgia 

NetWorld and INTEROP '95 
+ 1-415-962-2592 


October 1995 

N/A Toulouse, France 

SITEF 

+331-4720-9379 
fax: +331-4070-1131 

3-5 Chicago, Illinois 

PC Expo 

+ 1-201-346-1400 

8-11 Chicago, Illinois 

Graph Expo 95 
+ 1-703-264-7208 
fax: +1-703-620-9187 

BYTE publishes the International Trade Show 
Wanner as a service to readers, While every effort is 
made to obtain accurate information, BYTE cannot 
be responsible for errors in materials received. 
Submit show listings to Carol Sanchioni at BYTE 
Magazine, One Phoenix Mill Lane, Peterborough, 
NH 03458 USA or fax to +1-603-924-2530. 















INTERSECT 

REMOTE BRIDGE 


Persofi, Inc. 

465 Science Drive 
P.0. Box 44953 



Madison, Wl 53744-4953 


Phone 1-800-368-5283 |608| 273-6000 
Fax (608) 273-8227 

persa/r 

CONNECTIVITY SOLUTIONS 

DOS ■ Windows » Ethernet * Token Ring 


Looking for a T1 
alternative? 

Go wireless at 2 Mbps. 



Go with Intersect® Remote Bridge, a high-performance, 
wireless bridge that connects physically remote LANs up 
to three miles apart. It costs less than leased telephone 
lines or microwave connections. 

When it comes to network bridging, Intersect Remote Bridge 
uses wireless technology to make short work of what had been 
a trying task. Whether you’re bridging Ethernet or Token Ring 
LANs, Intersect Remote Bridge offers a turnkey wireless bridge 
solution for you. 

With Intersect Remote Bridge, LANs on different floors or in 
different buildings can communicate even if cabling is impossible. 
Intersect Remote Bridge uses spread spectrum radio technology, 
which is proven, reliable, and easy to administer. No leased lines, 
no recurring charges, and no government approvals. And at 
2 Mbps, Intersect Remote Bridge is faster than leased lines. 

So if you need to bridge LANs go ahead, go wireless. 


Persoft and Interact are registered trademarks of Persofi, Inc. © 1994, Persofi, Inc. All Rights Reserved, 

Circle 120 on Inquiry Card, 


















CPUs 


Core Technologies 


VLIW Questions 


Will VLIW mean “very long 
investment window” for Hewlett- 
Packard and Intel? 


PETER WAYNER 

O ver the last 10 years, the notion of RISC made its 
way from the labs of computer architects to the word 
processors of the marketplace. Along the way, it brought 
great performance gains to the companies that invested 
in it (Hewlett-Packard, IBM. Mips, Motorola, Sun. and. 
to some extent, everyone else) 
and cemented itself as the guid¬ 
ing philosophy for micropro¬ 
cessor design. And now, just as 
RISC has won the mind-share 
war over CISC, along come In¬ 
tel and HP to roil the waters. 

The hot news in Silicon Val¬ 
ley is HP and Inters announced 
plan to jointly design a new 
chip that w ill run both Intel x86 
software and HP Precision Ar- 
c h i teetu re code. J u st as i m por- 
tant, the companies describe die 
technology they plan to use as 
“post-RISC.” Based on the fact 
that HP had already announced 
its interest in VLIW (very large 
instruction word) and that it has many engineers on-board 
from VLIW vendor Multi flow, informed opinion is that 
posi-RISC equates to VLIW. 

VLIW is a logical extension of RISC. Like a super¬ 
scalar RISC processor, a VLTW machine executes sever¬ 
al simple operations at a time. The difference is where 
you put the smarts to deal with the dependency issues 
dial arise when you perform several operations in parallel. 
With VLIW', the smarts come from the compiler, which 
is responsible for packing many simple instr uctions Into 
one long instruction word. VLIW compilers arc respon¬ 
sible for determining which instructions depend on oth¬ 
ers. For instance, the compiler can put R1 + R2->R3 and 
R4+R5->R6 together into the same instruction word, be¬ 
cause they do not use the same registers. It cannot bundle 
R1 +R2->R3 and R3 + R4->R5 together because the sec¬ 
ond instruction needs to wait for the results of the first to 
be posted to R3. 

The Parallel Question 

VLIW is a new' way to attack an old problem. Scalar RISC 
and CISC chips that employ pipelining have to deal with 


many of the same problems of inter-instruction depen¬ 
dency. Like VIJW compilers, compilers for pipelined 
processors try to rearrange code and spread out inter¬ 
dependent instructions so they do not follow' each other 
down the pipeline. If this isn't done, the CPU must wait 
until the first instruction is finished before executing the 
second, and this delay largely destroys the value of the 
pipeline. The overriding difference between the approaches 
lies in which piece of the puzzle—the compiler or the 
chip—takes primary responsibility for instruction sched¬ 
uling. Conventional technology says the chip does the 
final, real-time scheduling: VLIW says to leave that job 
to the compiler. 

This debate was common in the mid-1980s when com¬ 
puter architects had to decide 
the next natural path to take to 
speed up basic RISC machines. 
At that time, heavily pipelined 
machines that handled depen¬ 
dencies in hardware were easi¬ 
er to build. VLIW machines re¬ 
quired constructing multiple 
logic units to handle the extra 
instructions packed into a wider 
word. That meant committing 
a substantial piece of silicon real 
estate—especially if a logic unit 
had to handle something like in¬ 
teger multiplication. 

Deep pipelines for RISC ma¬ 
chines, on the other hand, can 
be built by finding a way to split 
up the stages of the computation into smaller stages. The 
basic tasks of fetching the information, decoding the in¬ 
struction. performing the computation, and returning the 
value are natural choices for pipeline stages. These simple 
four-stage pipelined machines can, in theory, execute four 
times as many instructions as a nonpipelincd processor 
can, as long as the interdependence between instructions 
does not delay the execution. The pipelined approach won 
out in the end because it was doable in the transistor bud¬ 
gets of the day. As evidence of this success, today you find 
some RISC processors whose pipelines have five or six 
stages. 

As budgets increased, designers started putting multi¬ 
ple execution units on-chip—the superscalar approach— 
but left the work of handling most dependencies to hard¬ 
ware. They did this because one of the most important 
advantages to the hardware approach is that any code cre¬ 
ated for one generation of an architecture can still be used 
in the next generation, which might have a different, bet¬ 
ter pipeline or a different number and mix of functional 
units. Although such code might benefit from recompiling, 
the precise FIFO (first-in/first-out) ordering enforced a 


What is VLIW? 

VLIW (very large instruction word) describes an 
inst met ion-set philosophy in which the compiler 
packs a number of simple, noninterdependent 
operations into the same instruction word. When 
fetched from cache or memory into the proces¬ 
sor, these words are easily broken up and the 
operations dispatched to independent execu¬ 
tion units. VUW can perhaps best be described 
as a software- or compiler-based superscalar 
technology. 
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simple discipline that was easy to maintain across generations. 
This is a major issue in an age when people are still Ruining soft¬ 
ware on the latest, greatest machines that was written tor their orig¬ 
inal Macintosh or PC. 

The Price We Pay 

The cost of hardware scheduling and its inherent intergener- 
ational flexibility is complexity. The decode/issue logic must be 
very intelligent to filter out problems created by running older 
code on a newer processor or by running scalar code on a su¬ 
perscalar processor. The number of transistors required to im¬ 
plement this level of intelligence is substantial—witness the com¬ 
plex instruction tracking mechanisms used in the PowerPC 620, 
the AMD K5, and the Mips T5, for example—and the time it 
lakes to execute Lhis work also adds significant overhead to the 
pipeline. Simpler decode and issue stages would permit clock 
rates to soar, as these stages normally have the longest latency in 
current superscalar and superpipelined processors. 

This is the promise ofVLIW: By removing complexity from 
the hardware, you create simple processors that let you increase 
performance far more simply than you can with current pro¬ 
cessors. On the one hand, sim¬ 
ple hardware lets you increase 
clock speeds more aggressive¬ 
ly than is possible with today's 
complex RISC chips. On the 
other, you can easily add more 
functional units to wring out 
all the parallelism that exists 
in your code. 

11 V LIW m ac h i nes are to 
work well, they require smart 
compilers that are responsible 
for identifying which opera¬ 
tions can run in parallel. This 
decision is made at compile 
lime and frozen in place when 
the operations are packed into instruction words. In essence, the 
compiler makes many of the interference decisions that are cur¬ 
rently made on the run by the decoding stage of a pipelined, su¬ 
perscalar processor. 

Compiler Imperatives 

Is compiler technology ready for VLIW? There certainly has 
been no lack of research on the topic. For example, in the mid- 
1980s, IBM sponsored a research project to develop a test VLIW 
machine. The re search-grade compiler used with it was able to 
find as many as 10 operations to run concurrently—and this wax 
in nonscientific code. The compiler achieved Lhis level of paral¬ 
lelism by unrolling loops and then percolating the operations up 
the path of instruction as far as they could go before they en¬ 
countered interference. 

More vexing are questions of adaptability. Although simplified 
decoding electronics leads to significant gains in speed, simp¬ 
lified decoders do not have the ability to adapt as well to dy¬ 
namic run-time situations, such as those you encounter when a 
branch instruction executes. Even more important, because a 
VL1W compiler must know the details of the microarc hi lecture 
of a target chip, any code that it produces will run well only on 
the target chip. In a pure VLIW world, moving from one gener¬ 
ation of a processor family to another one means that you have 
to recompile all your code. 


It is possible to design an instruction set in which the number 
of instructions per word varies from chip implementation to chip 
implementation and that does not require recompilation. What is 
unknown is how much complexity this introduces in the proces¬ 
sor implementations. Will maintaining binary compatibility across 
VLIW generations mean trading the devil we know—hardware 
scheduling—for one we don’t know? 

One thing is certain: History shows that users place a great 
deal of emphasis on binary compatibility. The initial success of 
sales of the Power Macs, Apple’s RISC-based Macintosh systems, 
is in part due to the fact that these computers nin existing CISC 
binaries. In fact, users accepted some loss in performance in ex¬ 
change for binary compatibility and the promise of faster native 
applications down the road. Any planned VLIW implementa¬ 
tion will have to take binary compatibility into serious consider¬ 
ation, despite the risks. 

Why VLIW? 

Given the unknowns, there is reason to wonder why HP and 
Intel chose to stake their CPU futures on VLIW. The key may be 
that the chips that come out of this agreement must he able to run 

Intel x86 CISC instructions 
and run them just as fast as s or 
even faster than, products from 
competing xK6 vendors, such 
as AMD and Cyrix. One com¬ 
pelling viewpoint is that CISC 
instructions are essentially 
several RISC instructions bun¬ 
dled into one—that is, low-rent 
VLIW. The PUSH instruction, 
for instance, both accesses 
memory and decrements a 
pointer, VLIW provides a nat¬ 
ural way to split up the CISC 
instructions into the basic 
RISC-like operations that 
would then be executed by the different logical units of the VLIW 
machine. 

How to get there from here is unclear. If the chip devotes sub¬ 
stantial resources to breaking up these CISC instructions, then 
ii may be effectively introducing a large decoding operation that 
would nullify many of the reasons for using VLIW. The HP/In- 
tei alliance might consider doing a one-time cross-compile tor the 
x86 code that would do most of the translation ahead of time, 
but this would create substantial headaches for the base of in¬ 
stalled software and users. Equally important, there is no indica¬ 
tion as to how, in the brave new world ofVLIW, the companies 
plan to make one generation of processors binary-compatible 
with the next. Finally, no one outside of HP and Intel knows 
how they plan to support three instruction sets (x86, PA-RISC, and 
native VLtW) on one chip. 

The first fruits of the HP/Intd alliance won’t be available un¬ 
til 1997 or 1998. Until then, questions will remain concerning the 
viability of VLIW as a mainstream commercial processor tech¬ 
nology. The burden of proof is on HP and Intel. They say it can 
be done, but don't be surprised if Intel keeps a pure x86 project 
going on the side—just in case. ■ 


Peter Wayner is a BYTE consulting editor based in Baltimore, Maryland, In 
the pash he worked at IBM's T. J Watson Research Center on a VIJW com¬ 
piler. You can reach him on the Internet or BIX at pwayner@hix.com. 


VLIW TECHNOLOGY 

PRO 

CON 

• The compiler handles 

• Very intelligent and complex 

Instruction interdependencies. 

compilers are required. 

• Faster clock speeds are 

• The compilers work best when 

possible. 

they are tuned to a specific 
microarchitecture. 

• Added execution units don't 
increase the complexity of the 

• There is less flexibility in 

processor. 

handling dynamic run-time 
events; there Is no native 

• Similarities to CISC may 
provide better x86 performance. 

software base. 
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Whither NextStep? 


Next’s proselytizing -for object- 
oriented development may set the 


prompting them to cut back on or abandon Next. For Next 
to succeed it must convince potential customers to adopt 
NextStep—and that's the challenge it faces. 


stage tor Taligent and Windows NT 


BRUCE F. WEBSTER 

V ersion 1.0 of NextStep was released on September 
18, 1989. At its first public showing I I months ear¬ 
lier, Steve Jobs showed a slide to illustrate his theory that 
advances in operating-system technology tend to come 
eveiy five years—thus, CP/M (1979), Macintosh (1984), 
and NextStep (1989). According to Jobs, as the new tech¬ 
nology arises, the old one starts a slow glide downward, di¬ 
minishing in influence and innovation, held back by its in¬ 
stalled base and the need to maintain compatibility. 

It’s now 1994. NextStep has been arguably the most 
influential operating system of the last five years: widely 
envied, often imitated, seldom matched. It offered a true 
object-oriented environment with system foundation class¬ 
es, a uniform imaging model, and a graphical interface 
builder in a time of MS-DOS 3.x, Windows 1.0, and Mac 
System 5.4. It has been cited as having the best user and 
development environments around. It has won awards 
and received glowing reviews. It currently runs on three 
platforms, with more to come, and the OpcnStcp effort 
may establish its concepts and technology as a standard. 

What NextStep lacks is a significant number of users. 
After five years or sales, the total number of active Next- 
Step seats—systems at which you can sit down today and 
use NextStep—is less than the number of new Mac sys¬ 
tems sold each month or the number of new Windows 
systems sold each week. Lack of users means lack of in¬ 
come for Next; as important, ii means scant revenue for 
NextStep VARs and third-party developers, which is 


The State of NextStep 

At the core of NextStep is a version of the Mach micro¬ 
kernel, which handles memory management, process man¬ 
agement, and interprocess communications. It is buried 
within a Unix-derived operating system that is compatible 
with the BSD 4.3 release. On top of this sits NextStep it- 
self, comprising Display PostScript, which provides a 
common imaging model for screen rendering, faxing, and 
printing; the Window Server, which manages the display, 
as well as user events and interactions: the Application Kit, 
an object class library for building NextStep applications, 
including user-interface objects; and Workspace Manag¬ 
er, the NextStep user interface. 

The current NextStep, release 3,2, is available for Intel- 
based systems, Hewlett-Packard HP-PA workstations, 
and the original Next hardware. At this writing, release 3.3 
was due out in November 1994 and should include a na¬ 
tive SPARC-based version that can run on Sun worksta¬ 
tions. Release 4.0 is due in 1995; it will adhere to the 
OpenStep API specification and have oilier enhancements. 
Beyond 4,0 is Mecca; its name is an intentional double 
pun, which plays off both Microsoft's Cairo and Next's 
market focus on mission-critical custom applications, or 
MCCAs. 

Besides the user version of NextStep itself ($795), Next 
also sells the NextStep development tools ($2995); its 
PDO (Portable Distributed Objects) toolkit ($4995 to 
$9995) for developing NextStep-compatible server ap¬ 
plications on plain-vanilla Unix systems; and a wide as¬ 
sortment of training and consulting services for object- 
oriented development. Next has also set up what it calls the 
Object Channel to distribute and sell software compo¬ 
nents developed by Next and third-party firms, 

continued 
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Where Have All the Users Gone? 

If NextStep is so wonderful, why isn't it used more widely? First, 
for a long time, NextStep was available only on Next hardware. 
Next hardware was, frankly, great stuff, but corporate America 
wasn't ready for a custom Unix workstation made by a small 
company. Next finally dumped the hardware and pushed NextStep 
out onto Intel-based systems, hut that version has been available 
only since mid-1993. 

Second, NextStep has high secondary costs. Besides its own 
stiff price tag, it has significant CPU, video, memory, and hard 
disk requirements: I recommend a 486DX with local-bus and/or 
accelerated video, 16 MB of RAM, and 300 MB of hard disk 
space for starters. For development* plan on double the RAM 
and hard disk capacity. 

Third, because NextStep is targeted at mission-critical cus¬ 
tom applications, corporations and government agencies that 
adopt it typically deploy a small number of seats for evalua¬ 
tion and development purposes. Once they complete the cus¬ 
tom application, they typically deploy additional seats for end 
users* hut most firms using NextStep have not reached that 
phase yet. 

Fourth, NextStep tends to take over a desktop. You can run 
DOS and Windows applications via Soft PC (from Insignia So¬ 
lutions), but users haven't been entirely happy with its perfor¬ 
mance and other constraints. 

Finally, Next is not Microsoft, and NextStep isn't Windows* 
Nobody ever got fired for selecting Microsoft, but championing 
NextStep can entail a lot of risk. 

The OpenStep Initiative 

To broaden the focus and appeal of NextStep, Next has joined 
with SunSoft fa Sun Microsystems division) to create OpenStep. 
an object-based application environment standard derived from 
NextStep* OpenStep implementations sit on top of various oper¬ 
ating systems, providing a standard API and set of facilities for 
custom and third-party applications* Any program written to the 
OpenStep API is supposed to be source-code compatible with 
any OpenStep implementation. 

The OpenStep standard includes three major components: the 
Foundation Kit, which provides fundamental object classes: the 
Application Kit, which provides application and user-interface ob¬ 
ject classes; and Display PostScript, which provides a uniform, de¬ 
vice-independent imaging system. The specification has been 
published, and any vendor is free to implement it for a given op¬ 
erating system. In practice, however, it is much easier to license 
the technology from Next* 

Two OpenStep versions have been announced. First* SunSoft 
is doing a Solaris version and plans to bundle it with Solaris 2*3; 
the combination should ship in early 1995, All Sun workstations 
shipped after that release will have OpenStep on them: likewise, 
all Solaris upgrades to version 2.3 will get OpenStep. 

Second, NextStep 4.0 itself will be GpcnStcp-compliant. De¬ 
velopers can then use the same source code for OpenStep and 
NextStep 4.0 (except for minor differences in direct calls to the 
operating system), because most NextStep applications have few 
direct Mach dependencies. For those that do. Next and SunSoft 
have published porting guidelines showing what matches exist be¬ 
tween Mach and Solaris calls. 

However* the API and architectural changes in OpenStep—in¬ 
cluding a new set of foundation classes and methods for creating 
and freeing objects—will require that current NextStep 3.x de¬ 
velopers do significant rewriting of their applications to recom¬ 


pile them under 4.0. Next may offer scripts and other automated 
tools to help with the rewriting, but it will still be no easy task* 

Taligent and Cairo/OLE 

Having spent the last several years promoting and demonstrating 
the benefits of an object-oriented environment, Steve Jobs must 
be watching with some chagrin as Microsoft and the Taligent 
consortium—Apple, HP, and IBM—follow in the path blazed 
by Next 

Taligent is attempting to learn from Next's lessons. The TalAE 
(Taligent Application Environment) is designed to sit on top of 
any operating system meeting certain standards (e*g.* 32-bit and 
preemptive multitasking). Versions of TalAE for OS/2, A1X, 
HP-UX* and PowerOpen have been announced, and Taligent has 
shown TalAE running on top of Windows NT* TalAE is thor¬ 
oughly object-oriented and attempts to provide as many services 
as possible to applications, easing the development task. 

Taligent is targeting the mission-critical market in corpora¬ 
tions, where it could be a real threat to NextStep/OpenStep. The 
key issue deals more with business than technical superiority. 
Standing behind NextStep is Next, with support from SunSoft for 
OpenStep. Standing behind Taligent are Apple* HP. and IBM. For 
corporations making large commitments, the last three names 
carry much more weight than the first two, 

Microsoft, for its part, is seeking to retrofit the Windows en¬ 
vironment with object technology, or at least what it calls ob¬ 
ject technology. Few outside of Microsoft with significant train¬ 
ing in object-oriented development would call OLE 2.0 
object-oriented, since it lacks both key aspects of object-orient¬ 
ed technology (e,g,, inheritance) and key benefits of object-ori¬ 
ented development (e.g., reusable code and faster development). 

As for Cairo* beyond making some comments about an ob¬ 
ject-based file system* Microsoft remains vague about what tru¬ 
ly object-oriented features the next major version of Windows NT 
will provide. The delivery date also remains in question. It has 
moved from mid -1995 to early 1996. 

The very fact that Microsoft says it will do an object-oriented 
environment has frozen the decision making of many prospective 
NextStep/OpenStep (and, for that matter, Taligent) customers* 
Such is the influence of Microsoft* 

What's Next for NextStep? 

Regardless of its technical merits* and regardless of the fact that it 
w ill be in its fourth major release before version 1 *0 of TalAE or 
Cairo ever ships, NextStep faces a continuing uphill battle for ac¬ 
ceptance* The OpenStep effort w ill ease, but not eliminate, these 
challenges. Next's best chances probably lie in emulating Tali¬ 
gent: moving OpenStep into as many operating systems as possi¬ 
ble and lining up major partners for distribution and backing. 

On top of all its other troubles, NextStep is five years old. If 
Jobs' theory of operating-system cycles is correct, NexiSlep 
should be starting on the downward slope, with some new tech¬ 
nology rising to replace it. That advance may be Taligent, il may 
be Cairo, or it may simply be Chicago, dominating through in¬ 
stalled base and application support. Or il may be NextStep itself, 
reborn through OpenStep* Even if NextStep does decline, its 
legacy and influence will be felt for years to come* but that may 
be small com tort to those who have poured their lives into it. ■ 


Bruce 1 F. Webster is chief technical officer at Pages Software, Inc,, a San 
Diego developer of NextStep-based compound document technology. He van 
be reached on the Internet at bwebster@pages.com or an BIX c/a " editors '. 
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Power Mac Code Optimizations 


Understanding this RISC system's 
run-time architecture will let you 
write faster native applications 


TOM THOMPSON 

pple’s move to RISC computing is embodied by 
^^its new line of PowerPC-based Macintosh com¬ 
puters, the Power Macintoshes. These computers have 
been fine-tuned to obtain the best performance out of the 
PowerPC RISC processor, while also being able to run 
the existing Mac software base, whiten as CISC code for 
the 680x0 processor (from now on, Til use the term 68K 
to denote this processor). The Power Mac has a robust 
68LC040 emulator that not only executes such 68K ap¬ 
plications but also handles with aplomb most Control 
Panels and Extension software that heavily patch the op¬ 
erating system. 

This ability to use the existing base of 68K software 
was crucial to the Power Mac's survival in two ways. First, 
not many folks would buy a faster computer if it meant 
scrapping the huge investments made in 68K applications 
software. More important, the Power Mac OS requires the 
emulator to execute portions of its own operating system. 
Approximately 85 percent of the ROM code responsible for 
implementing the Mac API—collectively known as the 
Mac Toolbox—is still 68K code, drawn from the ROMs of 
68040-based Quadra systems. To improve system perfor¬ 
mance, portions of the operating system (e.g., QuickDraw, 
the Font Manager, the Memory Manager, the numeric li¬ 
braries, and parts of the Resource Manager) were written 
in “native" (Le., PowerPC) code. Making these key sections 
of the Mac OS native boosted system performance where 
it was needed. A special Mixed Mode Manager transpar¬ 
ently mediates the processor context switch between the 
emulated 68K processor environment and the 
FowerPC processor environment. The result is 
a RISC computer that not only hosts 68K ap¬ 
plications and Extensions hut is stable, is rea¬ 
sonably fast, and was shipped in early 1994. 

The emulator musters decent performance 
in most situations, on average about that of a 
25-MHz 68040. By “going native,** or re¬ 
compiling the application so that it exists as 
PowerPC code, better performance is possible because 
the application spends less time in the emulator. How¬ 
ever, the emulator can’t be kept out of the picture com¬ 
pletely, because of the 68K Toolbox code. As the thread 
of execution hops from emulator to PowerPC and back, 
the overhead of the Mixed Mode Manager’s context 
switches degrades performance. However, although this 


overhead can't be eliminated, it can be reduced by a care¬ 
ful understanding of what’s occurring at any given moment 
in the Mac OS. What I’ll cover here are the performance 
pitfalls you might encounter because of the Mac OS’s 
unique nature. 

Improving Math 

With regard to floating-point performance, the PowerPC 
processor excels because it has a built-in FPU that supports 
both single- and double-precision IEEE 754 floating-point 
computations. If your Mac application makes heavy use of 
floating-point math, you'll want to take advantage of this 
PowerPC feature. It involves a few changes to your ap¬ 
plication code, which I’ll explain in a moment. The reason 
for the change lies in the original Toolbox support for 
this type of calculation. Floating-point calculations and 
trigonometric functions were supported via an API known 
as S ANE (Standard Apple Numeric Environment). SANE 
either communicates to a math coprocessor if the Mac 
has one or calls the appropriate math library if it doesn’t. 
Programmers simply declared floating-point variables lo 
be extended and made calls to SANE without worrying 
about the hardware. 

Apple implemented SANE as native code on Power 
Macs to support those 68K applications that use it. However, 
the SANE interface uses the same 68K trap mechanism as 
the other Toolbox calls, so the Mixed Mode Manager exacts 
a performance hit. On a Power Mae 8100/80, SANE cranks 
out the performance of a 25-MHz 68040. This is adequate 
performance for emulated 68K programs, but native ap¬ 
plications obtain far belter performance by directly using the 
PowerPC processor’s floating-point instructions. You do this 
by calling the floating-point functions found in the header 
file f p. h, These functions follow the FPCE (Floating-Point 
C Extension) specification, which defines support for IEEE 
754/854 floating-point calculations. As a developing stan¬ 
dard, the use of these function calls should ensure cross-plat¬ 
form compatibility at a future date. With these functions, 


your program calls the PowerPC math instructions in-line, 
rather than taking a trip to the Mixed Mode Manager, per¬ 
haps into the emulator, and back. It’s important to note 
that PowerPC’s single-precision floating-point values are 32 
bits in size (for type float), and double-precision values 
are 64 bits (for type double). These are smaller than the 
80- and 96-bit values used by SANE’s extended variable 


Polling the Event Manager—A Sample Listing 

while ( FSRead( input , ^amount, ^buffer) == noErr) 

I 

Decampress.Oatat&buffer. nterToMem* expandedByte-sU 
poi nterToMem =4- expandedBytes ; 

Wai tNextEvent(everyEvent. kquiyEvent. 5H0RT_NAP. N0_CURS0R); 
} /■* end while */ 
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type. If necessary, you might have to modify your program code to 
compensate for this loss in precision* 

Data Alignment 

The PowerPC processor handles memory accesses differently 
than the 68 K processor. The 68 K processor readily accesses data 
of any size (byte, word, and long word) at even memory ad¬ 
dresses. However, accessing anything larger than a byte at an 
odd address on a 68K processor produces the much-beloved ad¬ 


dress-error bomb box. The 68K compilers typically add padding 
bytes at certain points in a program's data structures to ensure that 
the data remains aligned on even addresses (i.e., word-aligned). 

The PowerPC processor favors memory accesses that corre¬ 
spond to the data's size: It accesses bytes at every address, words 
(16 bits) at every even address, and long words (32 bits) at every 
address divisible by four. The PowerPC handles memory ac¬ 
cesses at any address (thus, no bus errors), but doing so requires 
extra bus cycles. These extra bus cycles result in a performance 
hit each time unaligned data accesses are made. Similar to 68K 
compilers, PowerPC compilers pad a program’s data structures to 
achieve an alignment that minimizes the bus cycles required to ac¬ 
cess the data. 

However, data that's optimally aligned for the PowerPC might 
result in data that’s not word-aligned for the 68K processor. This 
creates a serious problem when you're working with data that 
gets handed to an emulated Toolbox call. If you're creating data 
structures that you expect a 68K-based Mac to use, whether the 
data is read from a file or passed through a network, it had better 
be word-aligned or you'll crash these systems. Unless you 9 re 
writing a special high-performance Power Mac application, the 
numbers require that you take care of your 68K Mac users. 

Now that you're aware of the dangers and promise of data 
alignment, what do you do about it? First, most compilers provide 
a //pragma statement so that you can indicate what type of data 
alignment the compiler should use. If you snoop around in the 
Mac Toolbox header files, you'll see that those data structures 
used by the Toolbox are bracketed with the statements #p.ragma 
options al ign=mac68k and //pragma options al ign=reset. 
The first directive enforces 68K word alignment for the data 
structure, and the second lets the compiler resume the use of the 
preferred PowerPC data alignment for your program. The Mac 
header Hies quietly perform this sleight of hand for any of the 
Toolbox calls you use. 

The general rule that emerges is this: If you're declaring data 
destined for the Toolbox or for a program on a 68K Mac, then 
word-align the data by using the //pragma directives. If the data 


is used exclusively by your application, then let the compiler 
arrange the optimal data alignment for the PowerPC processor. 

Reduce Mode Switches 

As mentioned earlier, the Mixed Mode Manager helps 68K code 
and PowerPC code to coexist and execute on a Power Mac, The 
penalty for this versatility is a performance hit, as the Mixed 
Mode Manager massages the stack to set up and tear down the 
context-switch frames between two disparate processor envi¬ 
ronments, Again, these switches are un¬ 
avoidable because most of the Toolbox 
code is emulated, and applications make 
heavy use of these calls. However, it is 
possible to reduce the frequency of Toolbox 
calls at certain points in the application to 
minimize the effect of the Mixed Mode 
Manager. 

For example, suppose the file I/O func¬ 
tion in your program is reading and de¬ 
compressing data. You want your program 
to be a good, cooperative, multitasking 
neighbor, so in this function, you have a 
Toolbox call that reads a buffer of data, 
calls a function that processes the data, and 
then calls the Wai t Next Even tC) Toolbox 
routine so that processor time is given to other applications (see the 
listing “Polling the Event Manager"). When the program is com¬ 
piled as a native program, an unexpected result occurs. As na¬ 
tive code, the decompression function runs much faster* soWait- 
NextEventl ) is called more frequently. Unfortunately, the 
Wa i t. Next Event ( ) routine {as well as any other Event Manager 
routine) is emulated Toolbox code. Therefore, as the I/O loop 
runs faster, the Mixed Mode Manager intervenes more often. The 
result is that the performance gain achieved by the native code can 
be whittled away by the overhead of two processor context switch¬ 
es each time Wai tNextEvent (] gets called and returns. 

The solution is to not call WaitNext Event () or other Toolbox 
routines indiscriminately within a processing loop. Instead, call 
the accessor function LMGetTi cks C). which returns elapsed sys¬ 
tem Lime as ticks, where ticks represents an interval of one-sixtieth 
of a second. Use the ticks value and a little code to compute a time 
interval that determines when to call Wai t Next Even U ) (see the 
listing “Timed Event Manager Call "). In summary, don't poll 
the Event Manager routines w hen doing lengthy processing. In¬ 
stead, make the Toolbox call only after a specific amount of time 
has passed. This way, the processing loop remains in native code 
and performs more work during the fixed lime interval, yet Wai t - 
Next Event. C) gets called just often enough so that other pro¬ 
grams can run smoothly. This arrangement keeps the Mixed 
Mode Manager overhead at a fixed level, even when the code 
runs on Power Macs with faster (100 MHz or more) and more- 
powerful processors (such as the PowerPC 604). 

This is only a partial list of what you can do to avoid unex¬ 
pected performance hits when you retool your application as na¬ 
tive code. Keep in mind that Apple will implement more of the 
Toolbox as native code, which will improve system performance 
and make your job easier. ■ 


Tom Thompson is a B TI E senior technical editor at large. He is an A ssociate 
Apple Developer and author of Power Macintosh Programming Starter Kit 
f Hayden Boots, 1994). You can contact him on AppleLink as TTHOMPSON 
or on the Internet or BIX at tom_thontpson@hix.com. 


Tinted Event Manager Call—A Sample Listing 

/* Modify for desired time interval */ 

//define NEXT_EVENT_CHECK_INTCRVAL 10: 

starting ticks value */ 
noErr) 

expandedBytes): 

ticks again */ 

.CHEC K_INTERVAL) 

WaitNextEvent(everyEvent, SgmyEvent, SHORT^NAP, N0_CURS0R); 
startTime = nextTime: /* Set up start of new interval */ 

] /* end if */ 

1 /* end while */ 


startTime = LMGetTicks(); /* Get 

while (FSReadCinput. ^amount, ^buffer) == 

t 

Decompress_0ata( ^buffer, &pointerToMem„ 
pointerToMem =+ expanded Bytes:; 
nextTime = LMGetTickst); /* Get 

if {fnextTime startTime! > NEXT EVENT 


292 BYTE NOVEMBER 1994 












Introducing Gen IE 

You’ve wished for an easier, better, and more affordable CASE tool. 


Here’s how you 
can have it. 


You've heard about CASE before. 
Computer Aided Software Engineering. 
It's supposed to help you 

build better, more precise, 
more reliable, and ultimately 
more maintainable software, 

but often it just doesn’t seem to 
work out that way. 

Perhaps you've tried CASE, but 
found it got in your way or made 
you less productive. Perhaps 
you’re forced to use CASE for 
documentation purposes, but it 
doesn't integrate well into your 
development environment. Or 
perhaps you’ve personally mastered 
the benefits of CASE but want a less 
expensive way of having your entire 
team using CASE productively. 


GenIE is designed for 
people who want more 
success, and more professional 
results from their existing 
development environments. 

It is for people who desire to 
become more effective analysts 
and want more innovative 
development teams. It is also 
intended for people who are 
struggling with providing 
precise, understandable, 
professional system 
design plans, and finished 
system documentation. 


GenIE has simplified CASE. 

This product simplifies the language of 
CAS E-making it more accessible to every¬ 
one. Now you don't have to be trained in 
CASE methodologies to take advantage of 
these valuable tools and techniques. 


it 


Unique 



CUE-CARD 

yssssusat- ___ | 


Learning 

System 

TT1 





No expensive training required. 

GenIE comes with our unique Cue-Card 
on-line tutor system. This is much more 
than help, because Cue-Cards not only tell 
you what you can do, but actually show 
you how to do it. With this system you 
can start using GenIE right out of the box, 
and learn as you go. 



GenIE is Industrial Strength CASE. 

Those familiar with CASE will appreciate 
the following specifications: 

• Single repository for all modeling objects 
ana diagrams. 

• Access repository via SQL/DDE link from 
any Windows application. 

• User configurable reporting. 

• Print frames support WYSIWYG and 
multi-page formats. 

• Configurable diagraming notations gives 
consistency with major methodologies. 

• Selectable validations ensure database 
correctness. 

• Multi-user client-server technology with 
roll back recovery. 

• Automatic SQL DDL and xBase 
data, index, and memo 
generation includes ANSI, Gupta, 
Informix, Clipper, FoxPro, DB2, 
Access, Oracle, SYBASE. 

• Portable relational repository: 
UNIX, Novel NLM, OS/2, NT. 

• Non-prescriptive approach does 
not force any methodology. 

GenIE integrates into your 
development environment under 
MS Windows m as an intuitive 
design & analysis component . 


Go ahead-make your wishes come true! 

Special Introductory Offer $499 

Quote offer number #21 Reg. $689. 

Competitive Upgrade Only $299 

For users/purchasers of any other CASE tool! 

GenIE 5 User License Just $1495 

Affordable team analysis at last! Reg. $2495. 


“Previous tools of this sort have been 
an overhead to our DP development. 
This is much easier to use and offers 
real improvements in productivity.” 

- John Link. DP Development Director, 
Cambridgeshire County Council 

Call Now 

800-893-8398 

FAX: 617-894-0418 

Limited time offers will expire. 

Call or FAX for more information. 

30 day test drive version available. 




Microsoft 

Windows 

COMPRISE 


Outside the U.S. contact: 

Kevin Shindukc, GenIE Products International 
Swiss Cottage House, 3rd Floor 
9-13 Swiss Terrace, London 
England, NW6 4RR 

TEL: +44 (0) 171 722 4000 m 

FAX: +44 (0) 171 722 4004 I"*”™ 00 " Engineering 


GenIE 


Dealer inquiries welcome. 
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BYTE's Mac Programmer's Cookbook 

by Rob Terrell Includes One 3.5-lrrch Disk 

$29.95 USA. 

ISBN: 0-07-882062-6 



BYTE's Windows 

Programmer's 

Cookbook 

by L John Ribar 
Includes One 
CD-ROM Disk 

$34.95 U.S.A. 

ISBN: 0-07-882037-5 



BYTE's DOS 

Programmer's 

Cookbook 

by Craig Menefee, 
Lenny Balles and 
Nick Anis 
Includes One 
CD-ROM Disk 
$34.95 USA 
ISBN: 0-07'882Q48-0 


Secret 

Recipes 

FOR THE SERIOUS 

CODE CHEF 


No longer underground..the best-kept 
secrets and profound programming tips 
have been liberated! You'll find them all 
in the new BYTE Programmer's 
Cookbook series — the hottest hacks, 
facts, and tricks for veterans and 
rookies alike. These books are 
accompanied by a CD-ROM or disk 
packed with code from the books plus 
utilities and plenty of other software 
tools you'll relish. 



BYTE's OS/2 

Programmer's 

Cookbook 

by Kathy Evens and 
Bruce Hallberg 
Includes One 
CD-ROM Disk 
$34.9S USA 
ISBN: 0-07-682039-1 



BYTE Guide 
to CD-ROM 

by Mtchael Nadeau 
Includes One 
CD-ROM Disk 
$39,95 US.A. 

ISBN: 0-07-081982-2 


Available now at your local book and computer 
stores or call 1.800.822.8158 any time. Mention 
key code SF74BYL and use your American 
Express, VISA, Discover, or Mastercard. 


Osborne g 

Get Answers- Get Osborne 
F or Accu racy. Qua 11 ty a n d Va 1 ue 
























AT NATIONWIDE STORES: 


BYTE/Osborne Books are Available 
at the Following Locations 


Barnes & Noble 

BookStar 

Borders 

Elek Tek 

Micro Center 

Super Crown 

Taylors 

Waldenbooks 


ALABAMA 

Madison 

Madison Books and Computers 

ALASKA 

Anchorage 

Alaska News Agency 

CALIFORNIA 

Berkeley 
Cody’s Books 
Capitola 

Capitola Book Cafe 
Carlsbad 

Computer Books 4 Less 

Cupertino 

Stacey s Bookstore 

Davis 

UC Davis Bookstore 
Irvine 

Irvine Scientific and Technical Books 
La Jolla 

UC San Diego Bookstore 
Larkspur 

A Clean Well Lighted Place for Books 
Los Angeles 
UCLA Bookstore 

Univ. of Southern California Bookstore 
Ontario 

Pomona Valley News Agency 
Palo Alto 

Printers Inc Bookstore 
Pasadena 

Caltech Bookstore 
San Francisco 

San Francisco State Univ. Bookstore 
San Jose 

Computer Literacy Bookshop 
San Luis Obispo 
El Corral Bookstore 
Santa Barbara 

UC Santa Barbara Bookstore 
Stanford 

Stanford Bookstore 

COLORADO 

Denver 

The Tattered Cover 
Longmont 

United Tech book Co. 


DISTRICT OF COLUMBIA 

Washington , D C 

Reiter s Scientific & Technical Books 

GEORGIA 

Atlanta 

Oxford Bookstore 

HAWAII 

Honolulu 

Honolulu Book Shops Ltd. 

ILLINOIS 

Champaign 
T I S Bookstore 
Chicago 

University of Chicago Bookstore 
Naperville 
Books & Bytes 
Rockford 
Media Play 

MAINE 

Bangor 

Magazines Inc. 

MASSACHUSETTS 

Boston 

Boston University Bookstore 
Waterstone's Booksellers 
Burlington 
SoftPro 
Cambridge 
Hazard COOP 
MIT Coop 
New Bedford 
Bay Colony News 
Watertown 
Words Worth 
Westborough 
The Open Book 

NEBRASKA 

Lincoln 

Nebraska Bookstore 

NEW HAMPSHIRE 

Contoocook 
Yankee Book Peddler 

NEW JERSEY 

Newark 

Newark Book Center 
Princeton 

Princeton University Store 


NEW MEXICO 

Albuquerque 
Page One 

NEW YORK 

Ithaca 

Cornell University Campus Store 

New York City 

Coliseum Books 

Computer Book Works 

Mount Sinai Bookstore 

New York University Bookstore 

Rochester 

Total Information 
Syracuse 

Orange Student Bookstore 

OHIO 

Beachwood 
Wit dc Wisdom 
Dayton 

Books and Company 

OREGON 

Portland 

Conanfc & Conant Booksellers 
Powells Books 

PENNSYLVANIA 

Bethlehem 

Lehigh University Bookstore 
Mo ntgomeryvilie 
Atlantic Book Shop 
Philadelphia 

University of Pennsylvania Bookstore 

TEXAS 

Austin 

University Co-op Society 
Dallas 

Taylor’s Ltd. 

WASHINGTON 

Seattle 

University of Washington Bookstore 

WISCONSIN 

Madison 

Uni versity of Wisconsin Boo ks to re 
Milwaukee 

Harry W. Schwartz Bookstop 
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Got a network? Got a modem? Great! How 

get CrossConnect 0 — the easiest, most cost-effective way yet to 
get more out of your modem, your network, and your phone lines. 

Designed for Novell and NetBIOS networks operating in DQS 
or Windows environments, CrossConnect is the software solution 
that lets you share up to 20 modems per LAN for dial-out/diat-in 
communications. 

Since you can install CrossConnect on any network node, it 
saves you the expense of having a dedicated modem server or 
installing separate modems and phone lines for every computer. 
Because it operates in the background, users can continue working 
while inbound and outbound communications take place. And 
CrossConnect lets authorized users dial in remotely and take 
control of an office PC to run programs, edit files, print documents, 
download data or access the network. 

CrossConnect also comes with simplified instructions and 
streamlined installation procedures so you can start sharing 
modems in about a half-hour 


SmithMicrogw 

SOFTWARE IUM f 


And you can always count on 
the most qualified technical 
support in the industry from Smith Micro — the leader in tele¬ 
communication software. 

So call l-KG-ftt-SMSI today to find out how you can link up 
with CrossConnect. 

Its the easy, out-of-the-box solution for network modem 
communications. 


Authorized Distributors: TechData. Micro Central and Ingram Micro 


Cio$9C>onn&c+ is s registered trademark of Smith Micro Software, lr>c. AJI other trademarks and registered trademarks belong to ifteir respective companies. ©1994 Smith Micro Software, Inc. 
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Running the Frame-Relay Race 


Know the ups and downs that await 
you when implementing this 
low-cost LAN-to-WAN connection 


MICHAEL MCPARLAND 
AND ETHAN WlLANSKY 

I n the fast-evolving WAN connectivity market, frame- 
relay technology is a winner for most network man¬ 
agers seeking an effective way to link remote LANs. A cir¬ 
cuit-switching technology derived from the ISDN standard, 
frame relay uses digital rather than analog lines. Addi¬ 
tionally, it avoids the error-correction overhead of the 
older X.25 standard. The result is fast and affordable data 
transmission. 

Frame relay is a connectionless, best-try protocol. This 
makes it ideal for LAN traffic, 
which transmits data in bursts at 
low bit error rates. 

When expensive WAN circuits 
are used, frame relay optimizes the 
cost-to-bandwidth ratio by work¬ 
ing on the principle of bandwidth 
on demand , which uses the circuit 
efficiently and reduces delays by 
automatically increasing bandwidth 
during bursts of activity. Also, un¬ 
like other fast-packet schemes, 
frame relay employs variable-size 
frames to maximize bandwidth. 

And since it requires a single WAN 
card for multiple connections, 
frame relay decreases CPE (cus¬ 
tomer premises equipment) costs. 

(For details on frame-relay hard¬ 
ware and protocols, see “Faster 
Packet Networks,” November 1991 BYTE.) 

Why Frame Relay? 

Frame relay has three main advantages: reliability, perfor¬ 
mance, and single-line access. As a digital technology, it 
is inherently more reliable and provides a higher level of 
user transparency than traditional asynchronous modem 
links. 

Circuit-switching frame relay is also more efficient 
than packet-switching technologies such as X.25, because 
it doesn’t require error correction. This streamlining is 
accomplished by removing OSI (Open Systems Inter¬ 
connection) layer 3 error-correction algorithms used by 
X.25. Instead, error correction is handled by the DTE 
(data terminal equipment) at either end of the link. The 


DTEs work at the data-link layer (layer 2) to provide flow 
control, addressing, and error correction. All nodes along 
the frame-relay network can drop bad packets, but only the 
end points or DTEs can request retransmission. Error cor¬ 
rection is effectively kept off the network, freeing it for 
fast-packet transmission. 

Another advantage of frame relay over other WAN ac¬ 
cess methods is its ability to handle multiple data ses¬ 
sions over a single access line. For instance, our employ¬ 
er, U.S. Generating, an independent power producer based 
in Bethesda, Maryland, uses a 512-Kbps access line with 
two incoming 256-Kbps connections and five incoming 
56-Kbps connections. 

Single-line access means less hardware. Before the 
frame-relay implementation, USGen had multiple point- 
to-point circuits, each requiring separate WAN and LAN 
hardware and dedicated circuits. Frame relay allowed us 
to reduce hardware and circuit requirements to one T1 
pipe with seven sites on the WAN. 

Frame relay’s success is also due 
in part to its scalability. Once T1 
access to the carrier is established, 
you can implement the service at 
lower bandwidths (e.g., 112 Kbps) 
and increase it to 1.544 Mbps (T1 
speed) by progressing through 
bandwidth “jumps” as your orga¬ 
nization’s needs change. 

Mastering Implementation Issues 

Once you've made the decision to 
install frame-relay circuitry, it’s 
important to choose networking 
hardware and communication pro¬ 
tocols that can handle future de¬ 
mands. As network traffic in¬ 
creases with multiple protocols, 
multiple PVCs (permanent virtual 
circuits, or fixed logical channels 
between DTEs on the network), and more people access¬ 
ing the WAN, it is best to set up routing for intelligent 
packet filtering, dynamic traffic control, and fault toler¬ 
ance. Together, these can minimize avoidable conges¬ 
tion. At USGen, we use the TCP/IP protocol suite for 
SNMP management and the IPX/SPX protocol suite for 
connectivity to Novell NetWare. 

Choosing a vendor from among the dozens that offer 
frame-relay service can be difficult. It is particularly hard 
to compare WAN carriers’ service suites. Each provider 
has its own pricing plan and network implementation. 
You should look for a vendor with reliable service, an ac¬ 
ceptable network, and competitive pricing. An acceptable 
network has quality switching equipment and is engi¬ 
neered to meet a growing demand for frame-relay service. 

continued 


THE FRAME-RELAY ADVANTAGE 


RELIABILITY 


As an all-digital technology, frame relay avoids the 
transmission problems of older analog circuits and 
the user intervention required for modem 
connections. 


PERFORMANCE 




Packets don’t have to carry the addressing, flow- 
control, and error-correction data required for 
switching over hybrid networks. As a result, frame 
relay is up to 20 times faster than the older, 
analog-to-digital X.25 standard. 


SINGLE-LINE ACCE! 


You don’t have to maintain separate point-to-point 
circuits, each with its own LAN and WAN hardware. 
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Visiting the frame-relay network control cen¬ 
ter is a good way to assess a provider's equip¬ 
ment and service. 

“Sizing” the Network 

Making decisions about circuit bandwidth is 
called sizing the network , and it is far from a 
science. At USGen, we tested our point-to- 
point 56-Kbps circuits to determine how much 
bandwidlh was appropriate for frame relay. 
We knew that our current bandwidth was un¬ 
acceptably slow for file transmission. E-mail, 
and SQL client/server requests. To verify this, 
we executed SQL calls, file transfers, and pro¬ 
gram executables over the 56-Kbps circuits, 
recording the number of characters transmitted 
and received at our Microcom bridge. 

Using these transmission rates as a basis, 
we hoped that engineers at frame-relay 
providers could tell us what bandwidth would 
reduce the latency (the interval between chan¬ 
nel requests and availability) by two to ihrce 
times. The best they could provide were edu¬ 
cated guesses, since there is no direct corre¬ 
spondence between bandwidth and latency. 
Our best guess was 256-Kbps access to devel¬ 
opment offices and 56-Kbps access to power 
plant sites. 


Choosing Vendors 

Bridge/router equipment varies only subtly from vendor to ven¬ 
dor. One possibly meaningful distinction is the level of service and 
technical support the vendor provides during and after imple¬ 
mentation. 

CSUs (channel service units), which arc the high-speed modem- 
like devices required to interface DTEs to the network, have be¬ 
come commodity products. There are two buying ranges: $300 to 
around $595, and $595 to $750. Lower-priced CSUs have less re¬ 
liable power supplies, so cutting corners here can be dangerous. 

Once you've made these hardware decisions, you must pick an 
access vendor to provide the connection from your company lo¬ 
cation to the frame-relay provider’s POP (point of presence). 
Access costs vary depending on the distance to the POP. Our 
site in Syracuse, New York, is close to the POP, and the total 
56-Kbps circuit cost is $300 per month. At our remotely located 
site in Indiantown, Florida, the POP is relatively distant, raising 
the monthly cost to $550. 

Traditionally, access to a carrier’s POP was available only 
through the local phone company. But the situation has started to 
change in recent years as competitors have entered the market. 

A good POP access arrangement will have a redundant link to 
access circuits. With this feature, if one leg of the circuit fails, the 
provider immediately cuts to the redundant link without inter¬ 
rupting service. This feature is not standard with BOC (Bell Op¬ 
erating Company) access lines but can be purchased at extra cost. 

Carrier Choices 

Frame-relay carriers provide customers with access to the public 
network, commonly referred to as a network cloud . Pricing seems 
to be the distinguishing factor among the carriers. 

Of the three major carriers—AT&T, MCI, and Sprint—we 
chose Sprint because of its creative Zero K CIR pricing plan. 


which is used by 99 percent of Sprint’s frame- 
relay customers. The CIR (committed infor¬ 
mation rate) is the network bandwidth guar¬ 
anteed by the carrier. With any carrier’s CIR 
offering, any frames above the CIR will be 
flagged as discard eligible , which means they 
may be dropped from transmission during pe¬ 
riods of network congestion. With a Zero K 
CIR, all packets are discard eligible. 

However, if the carrier’s network is not de¬ 
signed to handle more capacity than current 
activity dictates, congestion will occur and 
frames will be discarded. Sprint’s network is 
designed to maintain 30 percent extra capaci¬ 
ty. This allows all subscribers to simultane¬ 
ously burst to port speed without losing frames. 
Practically speaking, then, it is a waste of mon¬ 
ey to pay for CIR if the network has extra ca¬ 
pacity to handle peak demand. 

Sage Advice 

If you are upgrading your current WAN im¬ 
plementation to frame relay, check with your 
hardware vendor to determine upgrade costs. 
Upgrading our prior point-to-point bridge/ 
router equipment allowed USGen to convert to 
frame relay without losing our prior invest¬ 
ment in CPE. The additional costs were minor: 
To migrate to frame relay, we spent $1600 for 
an upgraded WAN card in the bridge/router 
and $199 for a simple software upgrade. 

Make sure all CPE is approved for the carrier’s network. If 
problems occur in bringing up the service, be prepared for the usu¬ 
al finger-pointing when more than one vendor is involved. 

When pricing frame-relay service, make sure you understand 
how access hardware relates to port speed. If port speed increases 
above 56 Kbps. T1 access is required, at roughly three times the 
cost of a 56-Kbps line. 

Don’t be surprised if you encounter reliability problems with 
the local access loop. We experienced repeated circuit loss with 
local access loops at our Bethesda and Jacksonville sites. We re¬ 
solved the problem by demanding that the access vendor test 
and troubleshoot its portion of the service. In Bethesda, we asked 
that our local loop be rerouted onto another high-speed digital 
trunk because the initial routing had been causing intermittent cir¬ 
cuit loss. 

Finally, expect a built-in delay before new frame-relay links are 
activated. We find that it takes approximately 45 days’ notice 
before a carrier activates a new link. 

Frame relay is an excellent choice if you are seeking a reliable, 
flexible, and cost-effective solution for interconnecting remote net¬ 
works. If you research carefully and consider thoroughly your cur¬ 
rent and future data access needs, you can easily find an effective 
way to build an enterprise-wide network. ■ 


Michael Me Par land, telecommunications manager at U.S. Generating Co. in 
Bethesda. Maryland, is responsible for the company's data communications 
strategy. He can be reached on the Internet through CompuServe at 
73764.2171 @compuserve.com. Ethan Wilansky. USGen’s network manager, 
is finishing a master’s degree in computer information systems at George 
Washington University'. You can reach him on the Internet at 74150.2556 
@ CompuServe, com. 


Glossary of Frame-Relay Terms 


Bandwidth on demand 

The ability to jump to higher bandwidths 
automatically as network traffic 
increases. 

Committed information rate (CIR) 

The minimum bandwidth guaranteed by 
an access vendor. 

Channel service unit (CSU) 

A modem-like device that terminates the 
digital channel at each customer site 
and handles certain line-monitoring 
functions. 

Data terminal equipment (DTE) 

The terminals or computers at either 
end of a frame-relay link. 

Discard eligible 

A packet bit that notifies the network 
that the frame was transmitted above 
the CIR. making it eligible for discarding 
during congested periods. 

Permanent virtual circuit (PVC) 

fixed logical channels between DTEs 
connected to the network. 

Point of presence (POP) 

The place where the frame-relay access 
provider’s lines connect to the local 
phone company’s lines. 
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A Look to the Future 



After visits to some 
computer giants, 
Jerry discusses 
several major 


H ’ve just finished a week talking to Microsoft and 

IBM, and I’d like to tell you about the future. Alas, that doesn’t 
mean I can tell you what’s going to happen, any more than 
Denver can tell you when they’ll be able to open their new air¬ 
port. It seems their new automated baggage system doesn't 
work, and it appears to be software. At $30 million a month, 
that’s a lot of software costs. We very much live in interesting 
times. 

Now that was an old Chinese curse, but it’s what I'd call a 
mixed cursing: there are advantages to living in interesting 
times. Karl Marx said that a sufficient quantitative change be¬ 
comes a qualitative change; thus, Lenin thought you could cre¬ 
ate the new Soviet man. That didn’t work, but as hardware and 
software capabilities grow without any limit in sight, we get something very like 
the Marxian transformation of quantity into quality. Example: three years ago, 
there simply could not have been a program like Myst. No one would have 
thought to try it. In another year, it will be the standard. 


We’re also seeing distributed computing with 
a vengeance. The special effects on the science 
fiction show Babylon 5 are created with a net¬ 
work of 40 Amigas, and they’re simply unpar¬ 
alleled in TV. In another few years, that quality 
will be the standard, and Jurassic Park -quality 
simulations will be common. 

I see several major trends in the industry. The 
first is easy: more and more power in smaller 
machines. Until recently, the PowerPC was 
merely a way to make your Mac applications 
run slower, but that’s changing even as I write 
this. A splendid example is Adobe Photoshop. It 
comes with both 680x0 and PowerPC native 
code, figures out which it’s running on. and 
chooses the proper code set. That means it comes 
fat, but there are remedies for that, too. Apple has 
clearly put a lot of thought into making it invit¬ 
ing to write applications for Power Macs. 

There will be more of that. I expect within 
five years—and I won’t be astonished if it’s less 
than half that—to see a PowerPC system capa¬ 
ble of running Apple System x, Unix, OS/2, 
DOS, Windows, and NcxtStep applications all 


on the same machine, and allow some commu¬ 
nication between those applications. The first 
of those machines will be expensive, but that 
won't last. 

This means that the operating-system wars 
will be quite important for Microsoft, IBM. and 
some other companies, but not so much for 
users. There will also be some consolidations 
in the user interface. Quarterdeck Office Sys¬ 
tems' SideBar for Windows is a good candi¬ 
date: it is easy to learn, has enough functions to 
get the job done, and is small enough to be eas¬ 
ily ported to other graphical interfaces (see my 
October column). 

The second major trend is object-oriented soft¬ 
ware. I have seen demonstrations of Microsoft 
OLE 2, and it’s wonderful. You can take pro¬ 
gram “objects” from a variety of sources and 
link them together so they operate as a new pro¬ 
gram, or even a new kind of program. 

For example, one program object may know 
how to go out on a modem and gather stock- 
market information. Another one can take that 


trends he sees 
in the industry. 

He also looks 
at new fax devices, 
CD-ROMs, and 
modems. 
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Rackmount 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• DRIVE ENCLOSURES 
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Integrand’s unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 



Monitor: 10“ Super VGA Color from $650 
PC Enclosures from $300 _ 

Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. _ 

Rack & Desk Models _ 

Accepts Most Motherboards and 
Passive Backplanes _ 

Up to 20 Slots _ 

Rugged, Modular Construction _ 

Excellent Air Flow & Cooling _ 

200 & 300 Watt Supplies, UL, CSA, TUV 

Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 
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information and stuff it into a database. A 
third can take selected database informa¬ 
tion and put it into a spreadsheet. A fourth 
examines the spreadsheet data for trends 
and passes that information to a fifth ob¬ 
ject. which makes predictions and records 
them in the original database. All this is 
watched by a neural-network object, which 
is looking for the best predictions. 

Given the required program objects— 
and many of them are already available— 
you could build the program I described in 
a matter of days. The objects might have 
been written in C++, Modula-2, Visual 
Basic, Pascal, or COBOL; as long as they 
follow the published OLE 2 specifications, 
it won’t matter, because you’ll never see 
their source code. The only code you’d 
write would be the control links, and that 
can be done in Visual Basic or whatever 
language you want to use, including some 
programming tools that don't look like 
“languages” at all. You see the objects as 
a series of shapes with inputs and outputs 
and then connect them with drag-and-drop 
operations. 

The OLE 2 demonstration I saw on the 
Microsoft campus wasn’t quite that elab¬ 
orate, but it was close, and I was much 
impressed. 

Microsoft has become so enthusiastic 
about object-oriented programming that 
newcomers can be excused for thinking 
Microsoft must have invented it. That dis¬ 
tresses IBM, because one of the reasons 
they give for saying OvS/2 is superior to 
both Windows and Chicago is that IBM 
understands object-oriented programming 
and built OS/2 around the object concept. 

Of course, IBM didn’t invent objects 
either. I’m not sure who did: but the con¬ 
cept of code blocks reusable without new 
compilation has long been advocated by 
Niklaus Wirth, was partially implemented 
in Pascal, and is very much at the heart of 
both Modula-2 and Wirlh’s latest system. 
Oberon. For that matter, the ability to use 
a few lines to link up chunks of code to 
build complex new programs was what 
made Wirth’s Lilith such a wonderful pro¬ 
gramming environment. 

I’ve seen demonstrations of OLE 2. I’ve 
seen less of OpenDoc, IBM’s answer to 
OLE 2. Everyone familiar with OpenDoc. 
though, says it will be completely com¬ 
patible with OLE 2, but it will have more 
features and a better developers’ interface 
to make it easier to program. That’s im¬ 
portant, and we’ll get back to it. 

The third major trend grows out of the first 
two: feature wars. We already see them in 
games. For example, OutPost describes 
features in the manual that they simply 


didn't manage to implement, presumably 
because of great pressure to ship it. Mi- 
croProse Software’s XCOM: UFO De¬ 
fense has several horrible bugs that must 
have been encountered in testing. I sup¬ 
pose they had no suspicion that XCOM, 
which they acquired from the British com¬ 
pany Mythos Games, would become a 
best-seller (and very likely the Chaos 
Manor game of the year) and thus warrant 
the necessary investments in bug hunting. 

The good news is that object-oriented 
programming lets you add features without 
adding bugs by incorporating thoroughly 
tested objects, either ones you previously 
wrote or from an outside source. I don’t 
suppose I will live to see programs without 
bugs, but at least the trend is in the right di¬ 
rection. 

Donkey’s years ago when I began these 
columns, the most important people in the 
industry were programmers who could 
teach the machines how to do things. I pre¬ 
dicted that wouldn't last: that there would 
come a time when it would be far more 
important to think up interesting things for 
the computer to do. That has happened. 

Centuries ago, the mere ability to read 
and write made you an important person. 
You might have nothing original to say, 
but you could always get a job as a temple 
scribe or palace clerk. Over the years, lit¬ 
eracy became fairly common (alas, no 
longer can you say universal). Conse¬ 
quently, what you write is what counts. I 
said back then there would be a time when 
the ability to “write programs” would be 
nearly as common as the ability to read 
and write human languages, so that what 
you could teach the machine would be 
what counts. Object-oriented program¬ 
ming takes us much closer to that time. 

OLE will generate as big a change in 
the way software is produced as did the 
change to interactivity from batch pro¬ 
cessing. The process has already started. 
Cruise through the Internet, and you’ll find 
hundreds of public domain and shareware 
objects, some questionable, some ex¬ 
tremely useful. Often they’re available 
with source code, and they get modified, 
tested, and put back up for distribution. 
That will continue. 

Finally, everyone seems agreed that the next 
big computer market will be in home sys¬ 
tems. Many companies—Microsoft promi¬ 
nent among them—are reorganizing into 
home and business system divisions. That 
may not be wise. I agree that the straight 
business market is somewhat saturated, so 
that replacement sales outnumber new sys¬ 
tem sales; but I’m not at all sure that’s true 






















of the home-business market. 

As federal regulations make it more and 
more expensive to hire people, the trend to¬ 
ward part-time work, consulting, and in¬ 
dependent contracting will accelerate. 
We’ll thus see a consequent expansion of 
people who work as contractors from home 
offices. They’re going to need computers, 
not only to do their consulting work but 
also to keep books that satisfy the IRS that 
they really are independent consultants; 
and they’ll probably need expert systems 
with frequent rule updates to keep them 
square with the EEOC, OSHA, EPA, 
HUD, and whatever other outfits the Con¬ 
gress sees fit to send to "protect” them. 
Presumably, the Congress doesn’t need 
protection, since it exempts itself from all 
those laws, so it may not need as much 
computing power as the average citizen 
will. 

And we certainly do live in interesting 
times. 

Today we had an adventure. Chip Hilts, in¬ 
dustry pioneer and an old friend, had an 
appointment to show me his new FaxcHQ 
software. I had forgotten he was coming. 

I was late getting in on the fax revolu¬ 
tion. For years, I simply didn’t bother. Peo¬ 
ple would come show me new fax boards. 
They seemed like ways to slow down my 
system. When I decided 1 needed a fax 
system, I got a standard low-cost thermal- 
paper system and put it in an unused area 
under the stairs. It has its own telephone 
line, and it works just fine. If we want to 
send something, we put in the paper, dial 
the number, push a button, and walk away. 
That means I have to print a paper copy, 
and I have to put up with those curly ther¬ 
mal papers that fade. I always knew I 
would one day have to put in something 
better. 

I’ve long been an admirer of the Intel 
Satisfaxtion board, which has an on-board 
coprocessor, but where would I put it? I 
don’t want anyone else using my main 
system, so 1 can’t put it there. I concluded 
that what I needed was a way to install the 
Intel board in a machine accessible by the 
network, and I’d begun fooling around 
with programs that would work under 
Windows for Workgroups. Meanwhile, 
Alex had just installed NetWare on a Gate¬ 
way 2000 486DX2/50 and hooked that 
into the Ethernet daisy-chain that runs my 
W4WG network. I’d been told that it’s 
easy to get NetWare and W4WG running 
together, and we were about to do that 
when the earthquake hit. 

In addition to throwing most of my 
books, bookcases, computers, and soft¬ 
ware into a pile and dumping the fish tank 



on top, the earthquake 
made a real mess in the 
cable room. That’s the 
small room in which I 
keep all my tools and 
spare cables. It has its 
own air-conditioning 
unit, and it’s also the 
home of the Cheetah 
386, the machine that 
runs the Pioneer New 
Media Technologies DRM-604X CD- 
ROM drive and the optical drive for the 


W4WG network, and the 
Gateway 20(H) 486DX2 
NetWare server. 

The Cheetah sits under 
a desk and came through 
just fine. It came back up 
all by itself when the 
power was restored. The 
Gateway got dumped on 
the floor and was covered 
with paint cans, tools, ca¬ 
bles, the entire disk recycling bin, and 
heaven knows what else. The machine 
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Pournelle 


itself didn't look damaged when we dug it 
out, but it no longer had a monitor. I kept 
promising myself I'd get the NetWare net¬ 
work started up again, but 1 kept putting it 
off. After a while, the poor Gateway got 
buried as more stuff got “temporarily” 
stored in the cable room. That was the sit¬ 
uation when Chip Hilts and John Hammill 
arrived. 

FaxcHQ lets you set up any machine, 
such as an older 386, and turn it into a “fax 
server” usable by anyone on a NetWare 
network. Alas, my NetWare server was in 
the cable room under piles of junk, and 
none of my systems were set up to use 
NetWare anyway. 

Thus, the adventure of hacking my way 
into that cable room to rescue the Gate¬ 
way, set it up, find it a monitor, and then 
turn it on. 

It booted up, trundled, and John, who 
is Headquarters Software’s technical di¬ 
rector, announced that NetWare had come 
up just fine. Now all we needed was a sys¬ 
tem with an Ethernet board and a Satis- 
faxtion board to be the fax server. I looked 
around and spied the little AST Bravo, an¬ 
other machine put on hold because of the 
general mess from the earthquake. It al¬ 
ready had an Intel EtherExpress network 
board, so all we had to do was install Sat- 
isfaxtion. 

That went well, so while John set up 
the network, I attacked the cable room. I’d 
actually got about 3 cubic feel of cables 
untangled and coiled when he announced 
that NetWare was running with W4WG, 
and it was time to install FaxcHQ. 

The rest is anticlimax. FaxcHQ installed 
itself on the Gateway that acts as the Net¬ 
Ware server and on the AST Bravo that 
became our fax server. We then went over 
to Pcntafiuge (the Pentium system) and 
made it a NetWare client and told it about 
FaxcHQ. As it happens, I needed to send 
a fax to NASA headquarters anyway, so I 
called up Word for Windows, composed 
the fax, used Word’s Print Setup to tell it to 
print to the fax server—it sees that as a 
possible “printer” device—and sent it on 
its way. While I was at it, I sent copies to 
a couple of people and sent a text fax to my 
own system downstairs. 

It worked like a charm. 

FaxcHQ will certainly take care of the fax 

needs of most small- to medium-size net¬ 
work establishments. It will answer the 
phone, store incoming faxes on disk, and 
make them available to the appropriate 
users. It stores and logs outgoing faxes 
and sends them by priority or at specified 
times. It will send to lists. It maintains 
phone books. If you have a lot of users. 


it’s fairly inexpensive per user. The neat 
part is that the server does all the work— 
your personal workstation isn't time-shar¬ 
ing with anyone, including yourself. Faxc 
HQ is available now. 

Meanwhile, Microsoft and Ricoh have a 
different approach. They will soon intro¬ 
duce Microsoft Win Writer: a laser printer 
that has its own CPU, hard drive, network 
card, and fax capability, including a scan¬ 
ner. It will work with W4WG (and pre¬ 
sumably NetWare). It prints, accepts paper 
or electronic input directly or through the 
network, and seems to promise most if not 
all the things FaxcHQ does. Of course, it 
costs more, but it won't need a dedicated 
PC and Satisfaxtion board. 

I suspect that within a couple of years, 
you'll have a wide choice of laser print¬ 
ers that will also work as a networkable 
fax server. 

We also have single-user fax systems, 
which come with various fax modems. 
Probably the best known (and my favorite) 
of these is Delrina Technology’s WinFax, 
which is available stand-alone or bundled 
with modems like those from Supra and 
Macronix. It's pretty good on DOS as well 
as Windows. There's also QuickLink, 
which comes with U.S. Robotics and some 
other modems; its Windows capability is 
all right, but I’m not fond of its DOS per¬ 
formance. 

Still, any of these are good enough. Add 
a good low-cost scanner, such as Log¬ 
itech’s ScanMan, and they can be used 
w ith both electronic and paper inputs. With 
a bit of ingenuity and a program like Nor¬ 
ton PC Remote or Artisoft's Network Eye, 
any of those can be set up on their own 
dedicated machine and controlled re¬ 
motely. You’ll be happier with a real net¬ 
work and something like FaxcHQ or the 
Microsoft/Ricoh system, but for single 
users, a good data/fax modem and its ac¬ 
companying software will do the job for a 
while. 

For years, the telephone and the small 
computer have looked at each other with¬ 
out communicating, but now the needs of 
electronic commuters are changing all that. 
Another sign that we live in interesting 
times. 

Although I was late getting into the fax rev¬ 
olution. I've been using modems since the 
mid-1970s. Modem capabilities grew 
slowly for years, but now they change by 
leaps and bounds. The latest ones we have 
at Chaos Manor are a pair of U.S. Robot¬ 
ics Courier Dual Standard V.34 Data/Fax 
modems. U.S. Robotics advertises that 
these modems will automatically commu¬ 
nicate at the fastest possible rate and says 







“just plug it in and forget it.” 

I did that. On one machine, I replaced an 
earlier U.S. Robotics modem with the new 
one, and on another I replaced an AST 
modem. Then I called what I call “the 
modems from hell," a number of nodes I 
have real problems getting connected to, 
such as one Tymnet node in Washington. 
D.C. The new U.S. Robotics modems con¬ 
nected up just fine, although because of 
the need for frequent retries, the actual 
throughput to the 9600-bps node in Wash¬ 
ington was closer to 15(X) bps. I can actu¬ 
ally send and receive data faster to an al¬ 
ternate 2400-bps number there. Still, it 
worked, and nothing I’ve ever tried before 
has done so. 

My opinion on modems hasn’t changed 
much since last year. If you want trouble- 
free communications, get the latest and 
greatest U.S. Robotics external modem, 
plug it in, and forget it. I say external be¬ 
cause there are times when you really do 
need the little flashing lights, and some¬ 
times the only way to get out of a goofy 
on-line situation is to physically turn off 
the modem. 

When I travel, I generally put the latest 
and greatest Supra external modem and 


its power unit into my checked luggage. 
Supras aren’t as absolutely reliable in mak¬ 
ing an error-correcting connection as the 
U.S. Robotics modems, but 
they are much smaller. My 
typical experience is that I may 
have to try three or four times 
to get a Supra to lock on prop¬ 
erly on a particularly noisy 
line, while a U.S. Robotics 
modem never requires more 
than two tries. Of course, with 
normal connections, you can't 
tell the difference between 
them. 

I’m still evaluating ultralight 
modems such as the Macronix 
PCMClA-card modem. I haven’t been able 
to make it work with every portable that 
has a PCMCIA slot, but that seems to be a 
driver problem, which is getting taken care 
of. When the Macronix modem does work, 
it’s quite good at normal lines, but you can 
have problems locking in when there’s a 
lot of line noise. 

I’m in the process of testing some new 
portables and modems, so I’ll have more 
on this another time. 

On the subject of portables, Phillip con¬ 


tinues to send us E-mail from aboard the 
USS Tripoli in the Persian Gulf. He's got 
one of Zenith’s classy new color portables 
(it’s a lot nicer than any 
portable I have just now), and 
he sure loves it. A full report 
on that when he gets back. 
Certainly, anyone with a rela¬ 
tive in the Navy will look for¬ 
ward to a time when E-mail 
can regularly connect to ships 
at sea. 

The CD-ROM explosion contin¬ 
ues. There are commercial 
products everywhere, and 
many are splendid. I’ll get 
back to those. 

Another vital use for CD-ROMs is in 
academic and scientific publication. Many 
extremely important but highly technical 
journals have small circulations and con¬ 
sequently are very expensive to produce 
in traditional print media. The CD-ROM 
not only allows them to be produced at 
reasonable costs but also to include a great 
deal more supporting data. A single CD- 
ROM can contain years’ worth of infor¬ 
mation. continued 
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Example: Lightbinders now publishes 
a number of professional journals, includ¬ 
ing the Journal of Biological Chemistry , on 
CD-ROM. The costs to professional soci¬ 
eties are kept down, more information goes 
out in a form that makes it easy to retrieve 
and search, and the whole world benefits. 

On the home front. Microsoft has hun¬ 
dreds of highly motivated people produc¬ 
ing CD-ROMs. Microsoft believes that for 
many people their first computer experi¬ 
ence will be with a CD-ROM on a home 
computer. They want that experience to 
be positive, and they’re willing to spend a 
lot to make it so. 

They spent millions getting their En- 
carta multimedia encyclopedia right, and it 
shows. The Dangerous Creatures CD- 
ROM, produced with the help of the World 
Wildlife Federation, lets you see through a 
cheetah’s eyes, watch rattlesnakes wres¬ 
tle, and visit lionfish. The Ancient Lands 
CD-ROM brings ancient history to life. 
Dinosaurs is self-explanatory. Kids of all 
ages will love these. I expect what will 
happen is that parents will buy them for 
their home. When the kids get tired of 
them, they’ll give them to schools. For 
that matter, kids may swap them. 

I’ve previously reviewed some of the 
Microsoft music CD-ROMs. They also 
have a sports series. Fm not a baseball fa¬ 
natic, but one of my boys is. 

While we’re on Microsoft’s home di¬ 
vision. I should mention some of their non- 
CD-ROM products. I’m not an arcade- 
game player, but Larry Niven is addicted to 
Centipede. It comes in the Microsoft Ar¬ 
cade (for Windows) package that includes 
Missile Command and a couple of others, 


and has turned out to be a surprise best¬ 
seller. There’s a whole bunch of other stuff, 
and if you haven’t seen the Microsoft 
Home Software Catalog, it’s worth while 
getting one. 

Microsoft has die resources to do things 
right, and they use the new object-ori¬ 
ented programming methods to 
add features while keeping 
down the bugs. They seem de¬ 
termined to set new stan¬ 
dards for home-use soft¬ 
ware. I’m all for that. 

I couldn’t review every 
CD-ROM worth looking 
at if 1 used the whole column, but it’s 
worth listing some more just to show how 
far things have gone. I have in front of me, 
in no particular order, the Microsoft De¬ 
veloper Network CD-ROMs: developers 
would be well advised to sign up for those 
as they come out. I have Knowledge Me¬ 
dia’s Language\OS Resource Library, a 
CD-ROM with about 100 computer lan¬ 
guages and operating systems, including 
Oberon, ICON, Forth, Ada, Amoeba, and 
a whack of a lot more. Compilers, inter¬ 
preters, libraries, you name it; if you play 
with code, you’ll want this. 

I’ve got the Xiphias Timetables of His¬ 
tory Scries, which includes Arts & Enter¬ 
tainment; Science & Innovation; and Busi¬ 
ness, Politics, & Media. They’re the ones 
who did the The Way Things Work series 
I mentioned a couple of months ago. 
Worth looking into. 

I’ve got more dinosaur CD-ROMs than 
you can shake a fossil at. Microsoft’s is 
the most interesting, but I suppose the most 


complete is Smithsonian Institution Di¬ 
nosaur Museum published by Software 
Marketing in conjunction with the Smith¬ 
sonian Institution. It has maps and detailed 
information on collections. It also comes 
with 3-D viewing glasses for those who 
like that sort of thing. 

Incidentally, I’m 
reliably informed 
that the movie 
Jurassic Park really did in¬ 
corporate the latest and best 
theories of how dinosaurs 
looked and acted. They 
think they got sizes and 
shapes and motions 
right. They had to guess about 

the colors. 

Here’s Smartek’s WordSmart for Win¬ 
dows CD-ROM; it’s part of a series for 
building vocabulary from first grade to 
college level. This one has about 5000 
words. Like most of these self-help sys¬ 
tems, you’ll get no more out of it than you 
put in, and few of them are particularly 
self-motivating. If you want to increase 
your vocabulary, this is less painful than 
most methods. 

Then there’s geography. Software Tool¬ 
works has a new edition of their World 
Atlas. DeLorme publishes their detailed 
U.S. map CD-ROM. called Street Atlas 
USA, with maps of just about every city 
and town in the country. 

And finally there’s a new edition of Mi¬ 
crosoft Bookshelf, the one that started it 
all by putting Roget's Thesaurus , Bartlett's 
Quotations , Columbia Desk Encyclope¬ 
dia , American Heritage Dictionary . and a 
partridge in a pear tree on one CD-ROM; 
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it’s still the single most useful one 1 have. 

That's all in this stack, but I can see five 
other stacks just as interesting that are on 
the other side of the room. If you don't 
have a CD-ROM drive, you're missing a 
lot Double-speed drives are now avail¬ 
able for under $150. 

BYTE reader Troy Brooks reports ihal when 
he installed his new Creative Labs' Sound 
Blaster sound and CD-ROM system, he 
got snaps, crackles, and pops instead of 
cool sound. Since he'd bought the com¬ 
pany's high-quality Yamaha speakers, this 
wasn't thrilling. It was a while before he 
discovered that his problem was his video 
card: one of the first of the Hercules 
Graphite 2-MB VLB cards. The BIOS was 
out of date. That got updated and the prob¬ 
lems went away. Brooks is quite pleased 
with the technical support he got from both 
Creative Labs and Hercules Computer 
Technology. 

My favorite backup system is DAT (digital 
audiotape) controlled by Palindrome's Net¬ 
work Archivist software; if s the system ! 
recommend for people who just can't af¬ 
ford to lose their data or work. It's expen¬ 
sive, but you can get 2 GB on a $ 15 tape 
bought in a record store, so all the expense 
is in the tape drive. Ours is external, which 
means we can carry it over to the Mac and 
use it there, too. 

The Colorado Memory Systems Jum¬ 
bo 250 tape drive is a good choice for those 
who are waiting for prices to drop before 
buying a DAT drive. The most popular 
size is 250 MB. The tape drive itself is 
about the size of a cigar box. There are 
also internal versions, but the external one 
is handy for transferring data to another 
machine. The unit connects to your exist¬ 
ing floppy drive controller (another ver¬ 
sion, the Colorado Trakker, connects to 
the printer port with a parallel cable). You 
can also buy a version that comes with its 
own high-speed controller card. 

Alex has installed Jumbo backup units 
on a number of systems for clients and re¬ 
ports that about 85 percent of the ti me 
there's nothing to it: follow instructions, 
run the software, and Bob's your uncle. If 
that doesn't work, you need to understand 
tilings like IRQ (interrupt request) and port 
addresses, so one of Poumelle’s laws ap¬ 
plies here. If you don’t know what you’re 
doing, be sure you buy from someone who 
does. 

Colorado Backup for DOS comes with 
the Jumbo 250. There's also enough soft¬ 
ware to allow you to back up and retrieve 
under Windows. If you want to do some¬ 
thing more complex, however, such as au¬ 


tomatic scheduled backups, you’ll need to 
buy Colorado Backup for Windows 2.0, 
the company's more advanced Windows 
backup program. 

If you don't have a backup system or 
you’re still backing up to floppy disks, 
you're taking needless chances. The Col¬ 
orado Jumbo 250 and Colorado Trakker 
tape drives don't cost much, and you can 
rely on them. Recommended. 

Murphy’s Law says that whatever toolkit you 
carry will lack the one tool you need. I 


don't guarantee that won't happen even if 
you carry the Kludgewerks Kludge-Kit, 
but for something that fits in your breast 
pocket, this is pretty good. Among its tools 
are screwdrivers, pliers with side cutters, a 
chip puller, and a little gripper gizmo that 
will retrieve the screw you dropped down 
between iwo slots. There’s also some glue, 
adhesive-backed Velcro, and even a cou¬ 
ple of inches of heat-shrink tubing. The 
case is leather and smells like a new car. 

This thing was designed by someone 
who got tired of having to go back for tools 
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and wanted something that could be curried 
around. It’s neat. 

Many academic institutions have one and 

only one person who knows how to put 
mathematical papers into the Tex {pro¬ 
nounced "Tech”; the x is a Greek ehi) for¬ 
mat demanded by most scientific journals* 
Tex is a great PDL (page-description lan¬ 
guage), but no one ever claimed it was 
easy to learn. 

Comes now Scientific Word from TCI 
Software Research, which accepts input 
about the way you'd expect and outputs 
in Tex; and nearly anyone can learn how to 
use it* It works* You’ll still have to write 
your mathematics or physics paper, but at 
least you won’t have to wait for someone 
else to format if Not everyone will need 
this, but if you need it, you need it bad* 

It took a while to get it tuned up, but I’m 

having a love affair with Pentafluge, the 
Pentium built up from a PC Power & Cool¬ 
ing tower case, a Micronics Computers 
M5Pi motherboard, a DEC 3107 I *05-GB 
digital hard drive, and a Maxoptix T3- 
1300 1.3-GB optical drive* It has long been 
connected into the W4WG network; now 


it’s part of the NetWare setup as well. Ill 
have a lot more on the joys of NetWare 
another time. 

Pentafluge uses a Distributed Processing 
Technology SmartCache HI SCSI con- 
trailer to run the hard and optical drives, 
but we had originally let the motherboard 
controller run the floppy drives, last week* 
Alex tried to add a video features board 
to the system so we could play with the 
little VideoLabs Flexcam camera. We got 
an odd result: the video board worked fine, 
but the floppy drives stopped working. 
However, if we removed the Intel Ether- 
Express board* the floppy drives would 
work again. 

We looked for address and IRQ con¬ 
flicts, but we never figured out what was 
wrong* Instead, we solved the problem by 
allowing the SmartCache 111 to run the 
floppy drives as well (like most advanced 
motherboards these days, the M5Pi has 
software-configurable IDE and floppy 
drive controllers; we just turned both off). 

While we were at it, we installed an¬ 
other 8 MB of SmartCache error-correct¬ 
ing memory (for a total of 12 MB, proba¬ 
bly wretched excess, but it makes saving in 
XCOM: UFO Defense fast). Not only did 
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that solve the problem, but it speeded up 
the floppy drives something wonderful. 

We generally think of high-end ma¬ 
chines as intended for business, but games 
actually make the greatest demands on 
small computers* I’m quite fond of Ori¬ 
gin’s Wing Commander and its sequels, 
but when I'm flying a space mission 
against the Kilrathi and find myself in an 
asteroid field with half a dozen enemies, 
keeping track of all those rapidly moving 
objects in three dimensions takes a lot of 
computing power. There aren’t many se¬ 
quences that can noticeably slow Super- 
Cow* the Gateway 2000 486DX2/66* but 
a few in Origin’s Privateer game can do 
it. I haven’t found anything that makes 
Pentafluge look slow, except Video for 
Windows—which should be fixed Real 
Soon Now. 

I’m sure Intel will sell a lot of Pentiums 
to businesses, but I bet they sell even more 
to game fanatics* 

The hook of the month is by James Dunni- 
gan and Raymond Macedonia, Getting it 
Right: American Military Reforms After 
Vietnam (Morrow, 1993). It’s a good ac¬ 
count of how the Army went from Viet¬ 
nam to Desert Storm, readable but with 
plenty of detail. It's not as complete on 
what the Air Force did. 1 like to think that 
Pnssony and Poumelle’s Strategy of Tech¬ 
nology, which was a text in the Air Force 
Academy and War College during some 
of the critical years, had some influence 
on Air Force weapons and doctrine. Thaf’s 
a quibble, diough; Dunnigan has done an 
excellent job, as usual* 

Several computer books this month. 
First* a whole series on CD-ROMs pub¬ 
lished by Mecklermedia. Government CD- 
ROMs. edited by John Maxymuk, is sub¬ 
titled A Practical Guide to Searching 
Electronic Document Databases, and that's 
a good description: it looks at a dozen 
agencies, describes the kinds of data to be 
found* and goes into your rights under the 
Freedom of Information Act, They also 
have books on games and entertainment 
on CD-ROM and a series on the Internet. 
Mcckler has a deserved reputation for 
high-quality technical books. 

The PowerPC Macintosh Book by 
Stephan Somogyi (Addison-Wesley* 1994) 
is an understandable discussion of what 
RISC machines arc and how they're dif¬ 
ferent from what we’re used to. The book 
assumes the reader is intelligent but fairly 
new to computers. Old hands may skip 
past some of the introductory-level dis¬ 
cussions, but l guarantee there’s some¬ 
thing here for everyone. Recommended. 

The game of die month remains for now 








MicroProse Software’s XCOM: UFO De¬ 
fense, and once again, fair warning: this 
thing is addictive. 

Now that we’ve got NetWare running 
with W4WG, I’ll be doing a lot of exper¬ 
imenting with the joys of full networks— 
including Macs and OS/2. IBM is bringing 
out a new version of OS/2 Network, which 
I ought to get to this month. Now I’m off 
to moderate a session at the annual meet¬ 
ing of the American Psychological Asso¬ 


ciation. Roberta will be one of the speak¬ 
ers at my session. ■ 

Jerry Poumelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers' comments 
and opinions. Send a self-addressed, stamped en¬ 
velope to Jerry Poumelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Due to the 
high volume of letters, Jerry cannot guarantee a 
personal reply. You can also contact him on the In¬ 
ternet or BIX at jerryp@bix.com. 


For More Information 


The Colorado Jumbo 250 ($199) and Colorado 
Trakker 250 ($399) tape drives don’t cost 
much, and you can rely on them. If you want to 
do more complex backups, you’ll need to buy 
Colorado Backup for Windows 2.0 ($49.95), 
the company’s more advanced Windows 
backup program. Contact Colorado Memory 
Systems, Inc., Loveland, CO, (800) 845-7905 
or (303) 669-8000; fax (303) 667-0997. 

Circle 1146 on Inquiry Card. 

If you want trouble-free communications, get 

the Courier Dual Standard V.34 Data/Fax 

($795). Contact U.S. Robotics, Inc., Skokie, IL, 
(800) 342-5877 or (708) 982-5010; fax (708) 
982 5235. Circle 1147. 

Fax<HQ will take care of the fax needs of most 
small- to medium-size network establishments 
(standard package with one copy of Fax<HQ 
Gateway Fax Server software and 25 copies of 
the Fax<HQ client module, for a total of 27 
users, $1295; Expansion Kits to add 25 users. 
$695). Contact Headquarters Software, Inc., 
Pleasant Hill, CA, (510) 284-2877; fax (510) 
284 3238. Circle 1148. 

Putting professional journals, such as the 
Journal of Biological Chemistry ($790; CD- 
ROM, $65, available only to subscribers or 
members of the society), on CD-ROM keeps the 
costs to professional societies down and gets 
more information out in a form that is easy to 
retrieve and search. Contact The American 
Society for Biochemistry and Molecular 
Biology, Bethesda, MD, (301) 530-7154; fax 
(301) 571-1824. Circle 1149. 

For something that fits in your pocket, the 
Kludge-Kit ($39.95) is a good toolkit. Contact 
Kludgewerks, Inc., St. Louis Park, MN, (800) 
477-6751 or (612) 925-1534. Circle 1150. 

If you play with code, you’ll want Knowledge 
Media's Language\OS Resource Library CD- 

ROM ($34.95). Contact Knowledge Media, 

Inc., Paradise, CA, (800) 782-3766 or (916) 
872-3826; fax (916) 872-3826. Circle 1151. 

Microsoft spent millions getting their Microsoft 
Encarta ($99.95) multimedia encyclopedia 
right, and it shows. The Dangerous Creatures 
CD-ROM ($59.95) lets you see through a 
cheetah's eyes and watch rattlesnakes wrestle. 
The Ancient Lands CD ROM ($59.95) brings 
ancient history to life. I think Microsoft’s 
Dinosaurs CD-ROM ($59.95) is the most 
interesting one on dinosaurs. Larry Niven is 
addicted to the Centipede game, which comes 
in the Microsoft Arcade for Windows ($34.95) 


package that includes Missile Command and a 
couple of others. If you haven’t seen the 
Microsoft Home Software Catalog, it’s 
worthwhile getting one. Developers would be 
well-advised to sign up for the Microsoft 
Developer Network CD-ROMs (single-user 
license. $40; Level 1 annual subscription, 
$195; Level 2, $495) as they come out. 
There's also a new edition of Microsoft 
Bookshelf ($69.95)1; it’s still the single most 
useful one I have. Contact Microsoft Corp., 
Redmond. WA, (800) 426-9400 or (206) 882- 
8080; fax (206) 883-8101. Circle 1152. 

My favorite backup system is DAT controlled by 
Network Archivist ($1695) software. Contact 
Palindrome Corp., Naperville, IL, (800) 288 
4912 or (708) 505-3300; fax (708) 505-7917. 

Circle 1153. 

Not everyone will need Scientific Word 
(corporate/government. $495; educational. 
$395), but if you need it, you need it bad. 
Contact TCI Software Research, Las Cruces, 
NM, (800) 874-2383 or (505) 522-4600; fax 
(505) 522-0116. Circle 1154. 

The most complete dinosaur CD-ROM is 

Smithsonian Institution Dinosaur Museum 
($59.95). Contact Software Marketing Corp., 

Phoenix. AZ, (800) 54^6626 or (602) 893- 
3377; (602) 893-2042. Circle 1155. 

The Software Toolworks World Atlas 5 

($59.95) Is the new edition. Contact Software 
Toolworks, Inc., Novato. CA, (800) 234-3088 
or (415) 883-3000; fax (415) 883-3303. 

Circle 1156. 

Street Atlas USA ($169) contains maps of just 
about every city and town in the country. 
Contact DeLorme Mapping Co., Freeport, ME, 
(800) 227-1656 or (207) 865-1234; fax (207) 
865-9291. Circle 1157. 

The Timetables of History Series ($39.95 
each) is worth looking into. Contact Xiphias 
Corp., Los Angeles. CA, (800) 421-9194 or 
(310) 841-2790; fax (310) 841-2559. Circle 
1158. 

If you want to increase your vocabulary, the 
WordSmart for Windows CD-ROM ($64.95) is 
less painful than most methods. Contact 
Smartek Educational Technology, Inc., La 

Jolla. CA, (800) 858-9673 or (619) 456-5064; 
fax (619) 456-3928. Circle 1159. 


Now a Full Line of 

American 

Made 

Steel 

Chassis 



Rugged all-steel 
construction 

Designed for FCC 
certification 

Easy assembly 
and service 

Full line of models 
and sizes 

Competitive prices 

American made 
power supplies & 
removable drive 
modules available 


Call NOW for information 

and FREE color catalog 
************* 

1 - 800 - 394-4122 

********************* 

VISA & MasterCard accepted 
Same day shipment! 

See us at COMDEX ’94 
Booth #S1078 


Designed, 
Manufactured, 
Guaranteed by: 


CALIFORNIA 

PC PRODUCTS 


408-638-9460 

205 Apollo Way - Hollister, CA 95023 

A division of California Metal Products 
manufacturing quality American made products for 
25 years 


Circle 159 on Inquiry Card. 



















What’s New 


Hardware 


Single-Pass Graphics and Imaging Scanner 

The JX-330 flatbed 
color scanner from 
Sharp Electronics 
provides clear col¬ 
or registration and 
fast scanning by us¬ 
ing Sharp’s patent¬ 
ed process of strob¬ 
ing three colored 
fluorescent bulbs in 
a single-pass scan. 
The JX-330 pro¬ 
vides true 600-dpi 
scanning in 16.7 
million colors, 256 
shades of gray, or 
black and white; a full-color letter-size page scans in about 45 
seconds. The Mac- and PC-compatible unit’s built-in support for 
TWAIN lets you scan directly from any TWAIN-compliant soft¬ 
ware. Optional units for scanning transparencies, 35mm slides, and 
4- by 5-inch chromes are CCD-based with resolutions of up to 
2400 dpi through interpolation. An optional 50-page automatic 
document feeder is also available. The base unit’s retail price is 
$1499; transparency options start at $1000; the ADF is $495. 
Contact: Sharp Electronics . Mahwah, NJ. (800) 237-4277 or 
(201)529-9593. 

Circle 1315 on Inquiry Card. 



ROAM OVER TO THE NETWORK 

The DaynaComm Roamer cord¬ 
less PCMCIA network adapter 
($699) is based on Xircom’s Net- 
wave spread-spectrum, frequen¬ 
cy-hopping radio technology. 
The adapter uses the 2.4-GHz 
bandwidth and has a roaming 
range of 150 feet. From Dayna 
Communications (Salt Lake City. 
UT), the Roamer has a data trans¬ 
mission rate of 1 Mbps; it con¬ 
nects directly through a Power- 
Book 500 PCMCIA expansion 
module and consists of a Type 
II PCMCIA card and a small in¬ 
tegrated antenna. 

Phone: (801) 269-7349. 

Circle 1318 on Inquiry Card. 

HIGH-CAPACITY TAPE DRIVE 

The plug-and-play Backpack 
3010 tape drive ($599) ships with 
Windows and DOS backup soft¬ 
ware. The drive attaches via your 
computer’s parallel printer port; 
with its 400-foot tape, it has a 


native data capacity of 340 MB. 
which is extendable up to 680 
MB with compression. Transfer 
speed of the Micro Solutions (De- 
Kalb, IL) drive is rated at up to 9 
MB per minute. 

Phone: (800) 890-7227 or 
(8J5) 756-3411. 

Circle 1319 on Inquiry Card. 

IR FAX MODEM ▼ 

A wireless PCMCIA fax mo¬ 
dem, the Airplcx Model 2705 
($499) uses diffuse, omnidirec¬ 
tional infrared technology to 
eliminate the cord connection 
between your PCMCIA fax mo¬ 
dem and indoor phone jack. 



From K and M Electronics (West 
Springfield, MA), the Model 
2705 lets you move as far as 
1000 feet away from the jack and 
remain connected to the phone 
line. The unit supports up to 
14.4-Kbps operation and pro¬ 
vides access to public networks. 
E-mail servers, printer servers 
running modem-server software, 
fax machines, and other com¬ 
puters with modems. 

Phone: (413) 781-1350. 

Circle 1320 on Inquiry Card. 


RECORD ON CD 

Available for the Mac, Windows, 
DOS, and Unix, the PlayWrite 
4(XX) ($5995) is a turnkey multi¬ 
format 4X CD-R (CD Record¬ 
able) system. From Microboards 
of America (Carver, MN), the 
system comprises a Microboards 
4X CD-R drive. Dataware Tech¬ 
nologies’ CD-Record software, 
blank media, a SCSI cable, and 
customer support from National 
Computer Systems. 

Phone: (6/2) 448-98(X). 

Circle 1321 on Inquiry Card. 


THINKPAD FLEXIBILITY 

A 515-MB hard drive for select¬ 
ed models of the IBM ThinkPad 
360, 750. and 755, the QED/ 
TP750-540 ($1295) gives mul¬ 
tiple users of the same ThinkPad 
secure and separate storage. 
From Sigma Data (New London, 
NH), the easily installed drive 
lets you dedicate an entire drive 
to a specific application or oper¬ 
ating system. 

Phone: (800) 446-4525 or 
(603) 526-6909. 

Circle 1322 on Inquiry Card. 

GET THE LATEST WEATHER 
ON YOUR PC 

A third-generation weather satel¬ 
lite demodulator with software 
that can run under Windows 
or DOS, the OFS WeatherFax 
PCMCIA Convertible (from 
$495) uses Carrier Peak Sam¬ 
pling technology for noticeably 


sharper satellite images. From 
OFS WeatherFax (Raleigh, NC), 
the PCMCIA Type II card ac¬ 
quires weather satellite pictures 
directly from all polar-orbiting 
and geostationary satellites and 
HF Marine fax when attached 
to the audio output of an SSB 
or VHF receiver. Enhancement 
tools allow you to obtain cloud 
and sea surface temperatures. 
You can view images as they are 
transmitted and save them as 
TIFF, GIF, or BMP files. 
Phone: (919) 847-4545. 

Circle 1323 on Inquiry Card. 

READ THE HANDWRITING 
ON THE MONITOR 

PcnDirect for Windows ($298) 
is a desktop conferencing sys¬ 
tem that lets individuals in dif¬ 
ferent locations simultaneously 
communicate with one another 
by using direct, on-screen input. 
From FTG Data Systems (Stan¬ 
ton, CA). PenDirect uses the 
company’s light pen and Future 
Labs’ TalkShow Duo desktop 
point-to-point conferencing soft¬ 
ware. Participants can interac¬ 
tively review any document, sche¬ 
matic, spreadsheet, CAD design, 
or bit-mapped picture in real 
time. Each user’s comments are 
color-coded. 

Phone: (800) 962-3900 or 
(714) 995-3900. 

Circle 1324 on Inquiry Card. 


MPEG 1 PLAYBACK 

A real-time video and audio 
MPEG 1 playback card for the 
PC, VicPlayer ($349) decodes 
an MPEG 1 bit stream from a 
standard CD-ROM or hard drive. 
It provides simultaneous 24-bit 
motion-video playback and 16- 
bit stereo audio at up to 48 kHz. 
From Vic Hi-Tech (El Scgundo, 
CA). the card is compatible with 
NTSC, VGA, and S-Video at 30 
frames per second and PAL at 
24 fps; it can send the video to a 
TV, VCR, or VGA monitor. 
Phone: (310) 643-5193. 

Circle 1325 on Inquiry Card. 
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SCAN, FAX, OR PRINT 

Scan-by-Fax ($149.95) lets you 
convert any fax machine into a 
multipage scanner or printer. 
From Infinity Computer Prod¬ 
ucts (Norristown, PA), the mul¬ 
tisheet-feed device scans images 
at the maximum resolution of 
your fax machine without re¬ 
quiring outside phone lines or 
batteries. It connects between 
your PC and fax machine and 
can scan unattended. OCR soft¬ 
ware bundled with the unit in¬ 
cludes applications for E-mail. 
Phone: (6 JO) 539-9494. 

Circle 1326 on Inquiry Card. 


offers an upgrade path to the 
SparcStation 20. From Integrix 
(Newbury Park, CA), the modu¬ 
lar unit ships with an 85-MHz 
processor and 24 KB of cache. 
It has 16 MB of internal RAM, 
three 32-bit SBus expansion 
slots, and a 64-bit AFX graph¬ 
ics bus. Options include a 644- 
MB double-speed internal Photo 
CD-ready CD-ROM. 

Phone: (800) 300-8288 or 
(805)375-1055. 

Circle 1328 on Inquiry Card. 


CROSS-PLATFORM REMOTE 
LINK SERVER 


COLOR X TERMINAL 

Human Designed Systems’ 
(King of Prussia, PA) ViewSta- 
tion LXI4C X Window System 
terminal ($1099) ships with 4 
MB of RAM and a 14-inch color 
monitor. Based on RISC archi¬ 
tecture, the terminal lets X client 
applications run inside the ter¬ 
minal, improving their perfor¬ 
mance. Bundled software in¬ 
cludes OSF/Motif and Open 
Look window managers, DEC 
VT320 and IBM 3270 emula¬ 
tion, and a PostScript display 
application. Options include 
PCMCIA slots for local storage 
via flash PROM or hard drives. 
Phone: (800) 437-1551 or 
(610) 277-8300. 

Circle 1327 on Inquiry Card. 


SPARC-BASED WORKSTATION 

Sparcstation 5-compatible, the 
SWS5/85 ($3495) is based on 
MicroSparc II technology and 



The PPP-based TribcLink server 
($1995) lets remote Mac, PC, 
and Unix users conduct eight si¬ 
multaneous dial-in sessions to 
AppleTalk and TCP/IP networks 
over standard phone lines at 
speeds of up to 57.6 Kbps. From 
Tribe Computer Works (Alame¬ 
da, CA), the server provides a 
set of security features, SNMP 
management, dial-out and LAN- 
to-LAN routing, and use of ex¬ 
isting modems. 

Phone: (800) 778-7423 or 
(510) 814-3900. 

Circle 1329 on Inquiry Card. 


POWER HAMMERS 

The most recent of FWB’s 
(San Francisco, CA) Sledge- 
Hammer disk arrays, the 8.2- 
GB SledgeHammer 8200FMF 
Wide ($9399) and SledgeHam¬ 
mer 8200FMF II ($9999) and 
the 17.4-GB SledgeHammer 
17400FMF Wide ($ 14,299) com- 
bine fast SCSI-2 or fast and 
wide SCSI-2 storage with the 
company’s Raid TooIKit. Ma- 
trixRaid technology lets you 
configure a single array to per¬ 
form simultaneous fault-tolerant 
mirroring and high-speed data 
striping on different partitions. 
The arrays are compatible with 
Macs, Power Macs, and SCSI 
Manager 4.3. 

Phone:(415)474-8055. 

Circle 1330 
on Inquiry Card. 


Interactive Conferencing Takes On a Voice 

A document-conferenc¬ 
ing system, the HP Om- 
niShare lets two people 
in different locations 
share graphics, text, 
and handwritten infor¬ 
mation while they are 
speaking on the tele¬ 
phone. Data and voice 
are transmitted simul¬ 
taneously across the 
same standard phone 
line. You can load your 
documents into the 
notebook-size tablet di¬ 
rectly from your PC or 
via any standard fax machine or modem. With an electronic pen, 
you can then annotate the bit-mapped image of the document 
that appears on the tablet’s screen, writing and viewing each 
other’s comments in real time. You can flip through pages 
and rotate or zoom in on graphics; later, you can print the an¬ 
notated documents on your printer or fax machine. The $2595 
unit stores up to 500 pages. 

Contact: Hewlett-Packard, Santa Clara, CA, (800) 322-4772. 

Circle 1316 on Inquiry Card. 



HOT-START YOUR UPS 

The Station/28 UPS ($142) au- 
tomatically activates during pow¬ 
er interruptions such as black¬ 
outs, sags, surges, line noise, and 
brownouts. The Upsonic (Aliso 
Viejo, CA) unit has a power rat¬ 
ing of 280 VA and provides up 
to 15 minutes of battery power. 
A hot-start button lets you man¬ 
ually reactivate your computer 
for a few minutes of full func¬ 
tionality in the event of a com¬ 
plete power failure. 

Phone: (800) 877-6642 or 
(714) 448-9500. 

Circle 1331 on Inquiry Card. 

PORTABLE MAPPING SYSTEM 

Infrared Technologies’ (Colum¬ 
bia, MD) GPS video-based map¬ 
ping system (from $7995) dis¬ 
plays GPS satellite data from 
different mapping sources. The 
system consists of a 50-MHz 
486DX2 or 75-MHz 486DX4 
laptop with an internal CD- 
ROM, a GPS receiver, and avia¬ 
tion and terrain-mapping soft¬ 
ware that lets you display your 
physical location in real time. A 


video option lets you encode the 
GPS data onto a videotape and 
then play back and review the 
information; at the same time, 
the exact position is plotted and 
displayed on the electronic map 
on the laptop’s screen. 

Phone: (301) 470-4055. 

Circle 1332 on Inquiry Card. 

REDUNDANT SCSI EXPANSION 

The stackable ST-8008 Re¬ 
dundant scsiTerminal Server 
($2995), which connects to a 
Unix workstation or server via 
the SCSI bus, provides eight ful¬ 
ly redundant serial ports for con¬ 
necting modems, printers, termi¬ 
nals, or other RS-232 devices to 
your computer. You can connect 
the ST-8008, from Central Data 
(Champaign, IL), to two Unix 
hosts; if one host fails, the sec¬ 
ond one can take control of all 
eight ports. A power-fail switch¬ 
over mode is available in case one 
of the ST-8008’s internal scsi¬ 
Terminal Servers loses power. 
Phone: (800) 482-0315 or 
(217)359-8010. 

Circle 1333 on Inquiry Card. 
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What’s New 


Hardware 



ETHERNET FOR THE MAC 

A one-piece Ethernet wireless 
station, the Manta ($699) uses 
a standard Ethernet driver and 
connects via the built-in A ALII 
connection. From Digital Ocean 
(Lenexa, KS), the Manta is pow¬ 
ered by a nickel-metal-hydride 
battery for up to 4 hours of use. 
It incorporates AT&T's Wave- 
LAN 915-MHz direct-sequence 
spread-spectrum radio, which re¬ 
duces interference and boosts the 
Manta's ability to communicate 
through walls and floors. The 
station is compatible with Power- 
R<x>k 5(X) laptops and Mac desk¬ 
tops and servers equipped with 
an Ethernet port and using stan¬ 
dard EtherTalk drivers. 

Phone; (913) 888-3380 , 

Circle 1342: on Inquiry Card. 


SYNTHESIZED SOUND 

An FM/wave-table synthesizer 
PC sound board, the AudioMas¬ 
ter 32 ($199) provides 16-bii ste¬ 
reo recording and playback at a 
sampling rate of up to 48 kHz. 
From OmniLabs (San Francisco, 
CA), the board has two synthe¬ 
sizers that can operate together 
for a total of 44 simultaneous 
voices. An on-board stereo 4-W 
power amplifier and a line-level 
audio-out are included. 

Phone: (800) 706-3342 or 
(415) 512-2638 . 

Circle 1334 an Inquiry Card. 


TWO TYPES OF INTERFACES 

The Ultra-485 ($179), from 
Sealevel Systems (Liberty, SC), 
is a single-channel serial I/O 
adapter with 16-bit addressing 
for DOS, OS/2, Windows, and 
Windows NT communications. 


It provides automatic control of 
the RS-485 driver-enable signal, 
has selectable IRQs and address 
settings, and lets you connect up 
to 32 devices to the port. 

Phone: (803) 843-4343. 

Circle 1335 on Inquiry Card. 

Sun Microsystems' (Mountain 
View, CA) PCMCIA Interface/ 
SB us card ($295) adapts a Sparc - 
Station’s SB us expansion slot, 
so it has the ability to accept up 
to two PCMCIA Type II cards 
or one Type Ill card. The Inter- 
face/SBus card is compatible 
with SparcS tat ions running So¬ 
laris 2,3 or higher. Interface log¬ 
ic is provided by way of an SRus- 
to-PC MCI A ASIC chip that you 
can license through Sun’s SPARC 
Technology Business. 

Phone; (800) 821-4643 or 
(415) 960-1300 . 

Circle 1336 on Inquiry Card. 


POWER SAVER 

The PowerSaver ($46.95), from 
Defenders Network (Mobile, 
AL), can put your monitor and 


printer to sleep alter either 10 or 
20 minutes of keyboard inaction. 
The processor, internal fax mo¬ 
dem, and floppy and hard drives 
are not affected and continue 
operating normally in the back¬ 
ground. The hardware-only prod¬ 
uct warns you via a red light if 
you inadvertently switch it off. 
Phone: (800) 513-1984 or 
(205) 661-1244 . 

Circle 1337 on Inquiry Card. 


MODEMS IN THE FAST CLASS 

The internal 2842F ($279) and 
external 2842FX ($319) V.fast- 
dass modems provide 28,8-Kbps 
data and 14,4-Kbps fax trans¬ 
mission with V.42 error correc¬ 
tion. Their V,42bis data com¬ 
pression yields throughputs up 
to It 5.2 Kbps. From Best Data 
Products [Chatsworth. CA). the 
modems can send and receive 
faxes with any V. 17, Group 3, 
or Group 2 fax machines and are 
upgradable to the V.34 standard. 
Phone: (800) 632-2378 or 
(818) 773-9600 . 

Circle 133ft on Inquiry Card. 


Higher Bandwidth for Your Home 

Developed to accommodate the growing digital communica¬ 
tions needs of the home, the TecSystem wiring backbone is a 
CEBus-compliant home LAN system that can distribute 
high-bandwidth digital signals. The TecSystem con¬ 
sists of a patented Tec Plate wall plate, a central serv* 
er T and special networked cabling. You can use the 
TecSystem to communicate on gfobaf computing net¬ 
works and to access programmable news and infor¬ 
mation, video on demand, multiple TV channels, and 
other multimedia services while having plug-and-play 
flexibility with other electronic devices anywhere in 
your house. The entry-level 
four-TecPIate network starts 
at $500; an eight-TecPlate 
network starts at $1500. 

The system can handle as 
many as 32 Tec Plates. 

Contact; U.S. Tec. 

Canandaigua, NY. (800) 

836-2312 or (716) 396- 
9860. 

Circle 1317 on Inquiry Card. 




SHARE A MODEM 

A modem- and port-sharing de¬ 
vice, the Model 330 ($495) lets 
up to four computers or termi¬ 
nals share a master modem, mul¬ 
tiplexer, front-end processor port, 
or DDS circuit. From Telebyte 
Technology (Greenlawn, NY), 
the device can pass data lq or 
from the master either asynchro¬ 
nously or synchronously and can 
be cascaded to provide as many 
as 16 ports. You can configure 
the Model 330 to broadcast sig¬ 
nals received from the main 
channel onto all subchannels or 
only the contending subchannel. 
Phone; (800) 835-3298 or 
(516) 423-3232. 

Circle 1339 on Inquiry Card. 


SLIDE TEXT INTO WINDOWS 

The DataPen ($399) lets you 
scan printed or typed text direct¬ 
ly into your Windows applica¬ 
tions. From l.R l.S. America 
(Boca Raton, FL), the DataPen 
consists of a pen-size OCR scan¬ 
ner and LR.l.S.’s Pen Character 
Recognition technology. You 
can enter up to 100 cps simply 
by sliding the DataPen over the 
text you want to enter. 

Phone: (407) 395-783L 

Circle 1340 on Inquiry Card. 

PROTECT AGAINST 
VIRUSES 

An Ethernet adapter 
with boot-sector virus 
protection, the NE2000 
pius-3V ($1 19) uses 
McAfee Associates’ 
ROMShield ROM chip 
to automatically scan 
the host PC for boot- 
sector viruses during 
start-up. The adapter disinfects 
floppy disks while they are 
in the drive, preventing them 
from directly accessing your sys¬ 
tem's BIOS. From Micmdyne 
(Alexandria, VA), the adapter 
offers A UI, BNC, and I DB ase- 
T connections. 

Phone: (703) 739-0500 L 

Circle 1341 on Inquiry Card. 
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BusinessWeek 
Aerospace Daily 
Airports 

Architectural Becord 
Aviation Daily 
Aviation Europe 

Aviation Week 8 Space Technology 
Biotechnology Newswatch 
Byte 

Chemical Engineering 
Cnal lech International 
Coal Week 

Data Communications 
Electrical World 
Electric Utility Week 
Engineering News Record 
Federal Technology Report 
Hazardous Waste Business 
Independent Power Report 
Industrial Energy Bulletin 
Inside Energy/with Federal Lands 
Inside E.E.B.C. 

Inside R.H.C. 

Integrated Waste Management 
LAN Times 
Modern Plastics 
Nucleonics Week 

Open Computing (lormerly UnixWotld) 

Platt's International Petrochemical Report 

Platt's Oilgram News 

Platt's Oilgram Price Report 

lire Physician & Sportsmedicine 

Postgraduate Medicine 

SSP's Emerging S Special Situations 

SSP's Metals Week 

S&P's Review of Banking & Financial Services 
S&P's Review uf Securities 
R Commodities Regulation 
Securities Week 
lelecom Strategy Letter 
Utility Environment Report 
Ihe Weekly of Business Aviation 


You have it alL word For word. You're connected to an unabridged electronic library containing 
the lull text of articles exactly as published, except graphics, in McGraw-Hill magazines and 
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publishing and information services company, you get unparalleled excellence and reliability 
of content. 


You access it fast and easy. You can search the entire McGraw-Hill database (over 50 of our 
leading publications) faster with more user-friendly ease than any other text. There are no 
cumbersome preliminaries...you get right into your bunt for information about companies, 
people and products on any topic. 


And now you can make the information-rich connection to McGraw-Hill Publications Online 
today. For more information and our latest, complete list of publications, contact Andrea 


Broadbcm al (609) 426-5523. Or fax this coupon to (609) 426-7352. Or send it to the address 
on die coupon. 
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What’s New 


Software 


Cross the Network with Your 
Workgroup 

Crosslles for Workgroups 1.0 lots partici¬ 
pants in workgroups share and manage infor¬ 
mation over their existing network without 
custom programming. You can create, ac¬ 
cess, and manage all types of information— 
called objects—and turn any object into a 
discussion forum. You can use your preferred 
off-the-shelf software to create your files and 
then link the files using CrossTies f Infolles 
technology. In addition to supporting Novell 
MBS, Microsoft Mall, Lotus cc:Mail, and CompuServe E-mail, CrossTies for Workgroups offers 
its own complete E-mail system. The suggested retail price for one user is $199. 

Comaa: CrossTies Software, Carrollton, TX, (800) 955-8437 or (214) 732-9080 > 

Circle 1271 on Inquiry Card. 



SMART FORMS FOR THE NEWTON 

Data-collection software for 
Apple's Newton PDA (personal 
digital assistant), Omni Form 
($1500; additional Newton run- 
time applications, SI50 each) 
lets you create intelligent forms 
in Windows or on a Mac for 
downloading to the Newton, Af¬ 
ter you load the form on (he 
PDA hy modem or serial cable* 
you complete the Helds as they 
appear on the Newton's screen; 
you record answers by writing 
or tapping on the screen. Alter 
you complete the form, you send 
the clata back to the host PC for 
incorporation into your spread¬ 
sheet or database. Omni Form is 
from Wright Strategies (Solana 
Beach, CA). 

Phone: (800) 666-1228 or 
(619) 794-2494. 

Circle 1276 on Inquiry Card. 

REAL-TIME DOS CONTROL 
FROM WINDOWS 

Based on VxDs (virtual 
device drivers), the Robin- 
Hood Deveil)per s Ti k> 1 k it 
($495) lets you remotely 
control, in real time, any 
DOS application from 
within any DDE-aware 
Windows application. 

From WinGate Technolo¬ 
gies (Morristown, NJ), 


RobinHood has DDE-compliant 
remote controls that can launch, 
terminate, and send keystrokes 
to any DOS program. It can also 
write data to, read data from, and 
manipulate the cursor position 
on any DOS screen. 

Phone: (800) 946-4283 or 
(201) 539-2727. 

Circle 1279 on Inquiry Card. 

NOTEBOOK WIZARDRY ▼ 

The CompuWorks Notebook 
Companion ($59.99), from The 
Wizard Works Group (Minne¬ 
apolis, MN) T is a collection of 
software programs specifically 
designed for notebook comput¬ 
ers, Included in the package are 
a three-component information 
security system. Battery Watch- 
Pro for Windows, Schedule Work 
for Windows, and Expense Wiz 
for Windows. 

Phone: (612) 559-5140. 

Circle 1275 on Inquiry Card. 


SHARE A SCSI DEVICE 

Macintosh networking software. 
SCSI-Share f$89) from Stalker 
Software (Larkspur, CA) allows 
you to share SCSI devices, such 
as scanners, printers, and CD- 
ROM or magnetic-tape drives, 
over any AppleTalk-compatible 
LAN, SCSI-Share arbitrates con¬ 
current requests to the same de¬ 
vice and indicates the network 
activity of other users on the net¬ 
work. The software runs in the 
background and includes pass¬ 
word protection. 

Phone: (800) 262-4722 or 
(415) 927-1026 * 

Circle 3.280 on inquiry Card. 

PRECISE YET FLEXIBLE 
SKETCHING 

OLE 2.0-compatible Smart- 
Sketch ($79*95), from Future- 
Wave Software (San Diego, 
CA). seamlessly blends the pre¬ 
cision of drawing with the flexi¬ 
bility of paint. With the program, 
you can create a shape hy mak¬ 
ing back-and-forth swipes with 
the mouse, just as you would in 
a paint program; die shape be¬ 
comes a discrete object that you 
can move and reshape. You can 
also delete an entire shape or 
erase any portion of it. The pro¬ 
gram's intelligent shape recog¬ 
nition automatically straightens 



and smooths line*s or converts 
them into precise ovals, circles, 
rectangles, or squares. 

Phone: (800) 619-6193 or 
(619) 637-6190. 

Circle 1277 on Inquiry Card. 


LAN ANALYZER 

For Loken-ring and Ethernet 
LANs, LAN Sleuth* ($690) si¬ 
multaneously decodes SNA, 
TCP/IP, AppleTalk, and Novell's 
protocols. From Systems and 
Synchronous (Naperville, IL), 
LANSleuth* permits simultane¬ 
ous viewing of multiple traces or 
packets w ithin a trace. The soft¬ 
ware has a full Windows inter¬ 
face, full use of colors to identi¬ 
fy packet types and errors, a Ping 
utility, a packet-generation util¬ 
ity, and intelligent filters* It also 
displays real-time statistics while 
capturing data and lets LAN ad¬ 
ministrators view network traf¬ 
fic for problem isolation. 

Phone: (708) 505-3900. 

Circle 1281 on Inquiry Card. 
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LEGAL HELP FOR BUSINESS a 
DOCUMENTS 

LegalFoint LG for Windows 
($99.95) provides more than 70 
frequently used business con¬ 
tracts and documents with guide¬ 
lines and suggestions on when 
to use a particular form, what 
dial form means, and the best 
way in which to complete it. From 
Teneron (Overland Park, KS), 
LegalPoint's intuitive, step-by- 
step guidance system helps you 
fill in die items in a document 
and presents business examples, 
options, and explanations of legal 
clauses* 

Phone: (800) 529-5669 or 
(913) 451-3663 , 

Circle 1278 on Inquiry Card. 
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Develop Objects for Multiple Databases 


A Windows-based development tool, SQL Coder lets RDBMS applications developers create, manage, 
and organize data base-server objects. The tool supports simultaneous connections to heteroge¬ 
neous RDBMS servers for deployment and other interactive SQL operations, letting you manage serv¬ 
er objects within single or multiple repositories. The editing environment provides syntax pasting, ver¬ 
sion control, and off-line syntax checking and supports 
an intuitive project metaphor, A single-user license costs 
$795; a five-user license costs $2995, 

Contact: SQL Software , South San Francisco, CA, 
(800) 462-1 1 99 or (415) 794-2800 , 

Circle 1272 on Inquiry Card. 



WATERMARK YOUR PAGES 

A background printing utility, 
W orki ng W atermarke r fo r W i n - 
dows ($49.95) lets you print a 
watermark graphic of any size 
onto a page behind any docu¬ 
ment printed from any applica¬ 
tion, including applications that 
do not support graphics. You can 
use the Working Software (San¬ 
ta Cruz, CA) utility's ready-to- 
use watermarks or create your 
own; you can also combine mul¬ 
tiple text and graphical objects 
into a watermark, rotate text and 
objects to any angle, and set a 
watermark to whatever degree 
of darkness you wish. 

Phone: (800) 229-9675 or 
(408) 423-5696 L 

Circle 1282 on Inquiry Card, 

FULL-ENCUMBRANCE 
ACCOUNTING t 

The USL Financials FundMas- 
ter SQL client/server suite (from 
$3500) is a full-encumbrance 
fund-accounting program for 
government agencies and non¬ 



profit organizations. 
From US LAN Systems 
(Vienna, VA), Fund- 
Master SQL is scalable and is 
based on an open architecture. 
The client interface is in Mi¬ 
crosoft Access under Windows, 
which lets you import data from 
the accounting system directly 
into your Windows applications; 
the serv er software runs on SQL 
Server and operates in multiple 
environments. 

Phone: (800) 800-0768 or 
(703) 790-2754 . 

Circle 1283 on Inquiry Card. 


A CLEAR CASE FOR SHARING 

A software-configuration man¬ 
agement system for Unix, Clear- 
Case Multi Site (from $1875) 
supports parallel development 
and software reuse by geograph¬ 
ically distributed project teams 
in networked and non-networked 
environments. The software au¬ 
tomatically replicates project 
databases and provides transpar¬ 
ent access to all software ele¬ 
ments. After it’s finished repli¬ 
cating VOBs (versioned object 
bases), the Atria Software (Na¬ 
tick, MA) system synchronizes 
them based on the update pattern 
selected by the software team in 
each location. Update options in¬ 
clude a built-in store-and-for- 
w r ard system, standard Unix file 
transfer facilities, and magnetic- 
tape-based transfer. 

Phone: (508) 650-5100 . 

Circle 1284 on Inquiry Card. 


WORKGROUP FILE CABINET 

A file- and information-sharing 
application. Network Central for 
Windows ($179.95) is designed 
to be installed by individuals 
and then expanded throughout 
a workgroup, one user at a lime, 
without disrupting work in prog¬ 
ress. From First Floor (Mountain 
View, CA), Network Central is 
network independent; if a user 
is connected to more than one 
network, the software works with 
multiple Windows-compatible 
network operating systems. 
Phone: (800) 639-6387 or 
(415)968-1101. 

Circle 1285 on Inquiry Card. 

REMOTE LINKS IN WINDOWS 

With remote control for Win¬ 
dows and DOS, LapLink for 
Windows ($199,95) lets you con¬ 
tinue to access your E-mail and 
desktop and network databases 
while you travel. The software 
lets you connect to more than 
one computer for remote control 
and file transfer and simultane¬ 
ously perform multiple tasks 
among those computers. From 
Traveling Software (Bothell, 
WA), LapLink for Windows 
supports V.Fast, cellular, and 
PCMCIA modems, as well as 
National Semiconductor's Air- 
Share radio modules. A Chat fea¬ 
ture lets you communicate with 
a remote user as you share tasks 
on connected computers. 

Phone: (206) 483-8088 . 

Circle 1286 on Inquiry Card. 


Software Update 


Origin 3,5, Mierocal Software 
(Northampton, MA). has 
three new add-on modules: 


The Real 
Time Mod¬ 
ule, The 
Peak Fitting 
Module, 
and The 
File 

Utilities Module. $495, 



Phone: (800) 969-7720 or 
(413)586-2013 . 

Circle 1300 an Inquiry Card. 

VB/Link 2.0 for Lotus Notes, 

Brainstorm Technologies 
(Cambridge. MA), supports 
rich text, file attachments and 
other embedded objects, and 
Lotus Notes views and lets 
you create and track response 
documents. $795. 
Phone:(617)492-3399 . 

Circle 1301 on Inquiry Cord. 

ColorQuariet 3, ScanView (Fos¬ 
ter City, CA), provides native 
PowerMac support, selective 
color correction, CM YK on 
the fly, and unsharp masking 
on the fly. $ 1650; RGB-only 
version, $1100, 

Phone: (415) 378-636(1 

Circle 1302 on Inquiry Card, 

db-UIM/X 2.6, Bluestone 
(Mount Laurel. NJ), adds sup¬ 
port for Oracle? and Dynamic 
SQL capabilities for Oracle 
and Sybase on Sun, Hewlett- 
Packard. and IBM platforms. 
$6500. 

Phone: (609) 727-4600. 

Circle 1303 on Inquiry Card, 

LanCD 3,0, Logicralt (Nashua. 
NH), adds native Windows 
support. 5695 for 10-user 
version. 

Phone: (603) 880-0300. 

Circle 1309 on Inquiry Card, 


Drive Rocket 1.14, On track 
Computer Systems (Eden 
Prairie, MN). adds an en¬ 
hanced FastDisk driver, 
$3995. 

Phone: (612) 937-1107 , 

Circle 1343 an Inquiry Card, 
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What’s New 


Software 


SCHEDULING FOR SERVICE 

The Windows-based W-6 Ser¬ 
vice Scheduler (from $1495) fea¬ 
tures both automatic and manual 
scheduling with decision support 
to help a person scheduling ser¬ 
vice calls find the most qualified, 
closest available service person 
for each customer. An open sys¬ 
tem, the IET Intelligent Elec¬ 
tronics (Burlington, MA) soft¬ 
ware supports ODBC-enabled 
SQL databases, so scheduling- 
related data (e,g„ work orders, 
customer records, and spare parts 
inventories) can automatically 
be imported and exported. 
Phone: (617)229-5855. 


CHECK VOUR WINDOWS* 

WinCheckIt diagnostic software 
($79,95) provides utility and 
troubleshooting tools and also 
lets you view configuration and 
performance readings from your 
system. From TouehStone Soft¬ 


ware (Huntington Beach, CA), 
WinChecklt includes an unin¬ 
staller, a cleanup facility, a mem¬ 
ory optimizer, a system file edi¬ 
tor, special DOS utilities that 
rescue critical system fdes and 
CMOS settings, and testing and 
analysis features. 

Phone: (800) 531-0450 or 
(714) 969-7746. 

Circle ±288 on Inquiry Card. 

DIAL IN TO NETWARE 

WanderLink (from $295) lets re¬ 
mote PC users dial in over stan¬ 
dard phone lines to a NetWare 
network. From Funk Software 
(Cambridge. MA), WanderLink 
includes data-conipression 
and security features such as 
Node ID. data encryption, and 
dom a i n Filtering. A ft er c on - 
nccting with the software, a 
remote user becomes a nude 
on the network and can op¬ 
erate as if directly connected 
to the network, Installed and 
administered from Windows, 
WanderLink runs as an NLM 
on a NetWare file server. 
Phone: (617) 497-6339. 

Circle 1ES9 on Inquiry Card, 

AUTOMATED SURVEY SYSTEM 

A n i n te gra ted - m od u I e approach 
to defining, executing, and man¬ 


drels ±287 on Inquiry Card. 



aging surveys. Survey Pro for 
Windows ($695) is based on the 
concept of user-defined, reusable 
questionnaire tiles. From Apian 
Software (Menlo Park, CA), Sur¬ 
vey Pro for Windows provides 
a WYSIWYG questionnaire de¬ 
sign interface. It has format and 
layout options such as multiple 
columns, facing pages, and land¬ 
scape page oriental ion. The soft¬ 
ware also features multiple ques¬ 
tionnaire feeds from a common 
database and statistical analysis 
capabilities. 

Phone: (800) 237-4565 or 
(415)694-2900 , 

Circle ±290 on Inquiry Card. 


BECOME A NETWORK GURU 

A Windows-based drawing pack¬ 
age designed for network ad¬ 
ministrators, NetGuru Manager 
($495) lets you quickly design, 
illustrate, and document LANs, 
The American Hytech (Pitts¬ 
burgh, PA) software can validate 
a network design based on stan¬ 
dards or de facto standards with 
an internal rule-checking knowl¬ 
edge base that you can invoke 
anytime. This process ensures 
that all components of a net work 
are accounted for before a net¬ 
work is built or enlarged. 
Phone: (412) 826-3333 . 

Circle 1291 on Inquiry Card. 



Muitimedia Authoring Tool 

A multimedia authoring system, Media Verse 
($7991 seamlessly integrates a multimedia 
database builder, an interface builder, and 
support for Windows, NT, and Macs, Stand¬ 
alone components are available for distrib¬ 
uted processing development. 

The Multimedia Database Builder sup- 
ports OLE 2.0 and provides built-in media 
editors for text, audio, video, graphics, and 
the creation and editing of 3-D objects and 
virtual worlds. The Interface Builder defines 
relationships between media items so that 
you can separate media creation and devel¬ 
opment from interface development. 


Contact: Looking Glass Software. Inglewood, CA, (310) 348-8240. 

Circle 1273 on Inquiry Card. 


Software Update 


lIVtSL Exponent Graphics 2.1, 

Visual Numerics (Houston, 
TX), features language 
indepen¬ 
dence and 
supports 
PCs run¬ 
ning Win¬ 
dows NT. 

Floating 
Unix license, $3550; Win¬ 
dows NT license, $895. 
Phone: (713 J 784-313L 

Circle ±304 on Inquiry Card. 
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NetTime 2.0, HawkNet (Carls¬ 
bad, CA), adds server man¬ 
agement features, including 
a memory-mapping capa¬ 
bility, custom graphing 
capabilities, and a server 
statistics feature. $695 per 
server. 

Phone: {800) 429-5638 or 
(6/9) 929-9966. 

Circle ±305 on Inquiry Card. 


KanjiWord 3.0, Pacific Soft¬ 
ware Publishing (Bellevue. 

W A), adds OLE 2,0 word 
processing capabilities. Unk¬ 
ing. Mineho and Gothic 
TrueType Japanese fonts, 
and a Word Registration 
feature. $279. 

Phone: (206) 562-1224. 

Circle ±300 on Inquiry Card. 

Eudora by Qualcomm 2.1, 

Qualcomm (San Diego, CA). 
includes color coding, mail- 
box convenience features, 
message drag and drop, Ker¬ 
beros support, and server 
mail-drop management. 

From $65. 


Phone: (619)587-1121. 

Circle ±307 on Inquiry Cord. 


Fractal Design Painter 3.0, 

Fractal Design ( Aptos. CA), 
adds more than 50 features, 
including a refined user in¬ 
terface. multiple floating se¬ 
lections, multimedia and ani¬ 
mation tools, and enhanced 
creative and compositing 
tools. $499. 

Phone: (408) 688-5300 . 

Circle ±308 on Inquiry Card. 
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Software Update 


Create Innovative 
Presentations 


-[ Qle £d«> yiew jnaeri Format §Hdg Graphics loots Win dow Help J 

d i b r v s 5 irA-TaTa 


Presentations 3.0 for Windows ($495) 
has enhanced its ease of use with fea¬ 
tures such as Show Expert, which pro¬ 
vides suggested outlines to help you 
define and organize your presentation. 

Coaches and Startup Dialogs help you 
define the look and feel of your presen¬ 
tation, while Direct Editing and In-Place 
Editing let you edit text and attributes, 
as well as edit and create charts, without 
leaving the slide view. The mail-enabled 
software is an OLE 2.0 client and server 
and supports the ODMA and NetWare Navigator. Other enhance¬ 
ments include such features as Quick3-D, Perspective, Quick- 
Warp, and Bitmap Filters. 

Contact: WordPerfect/Novell Applications Group, Orem, UT. 
(800) 451-5151 or (80J) 225-5000. 

Circle ±274 on Inquiry Card. 



Kingston Corporation 
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HIGH-SPEED FORMS SCANNING 

Part of the family of Advanced 
Imaging Extensions for the KIPP 
Advanced Developers Toolkit, 
Forms Recognition ($1995) dis¬ 
tinguishes generic forms at high 
speed with no degradation of 
scanner performance. From Ko- 
fax Image Products (Irvine, CA), 
Forms Recognition provides 
best-match percentages and in¬ 
formation on registration dis¬ 
placement to improve the accu¬ 
racy of optical-character and 
mark-sense recognition. 

Phone: (714) 727-1733. 

Circle ±296 on Inquiry Card. 

MULTIMEDIA TRAINING 

A CBT (computer-based train¬ 
ing) multimedia course devel¬ 
opment system that’s on CD- 
ROM, CBT Express for Windows 
($2995) has a prebuill course¬ 
ware blueprint for rapid CBT 
development. From AimTech 
(Nashua, NH), CBT Express is 
designed especially for first-time 
developers of interactive train¬ 
ing. Features include student 
tracking to a built-in database, a 
set of 375 background color 
graphics, and the ability to auto¬ 
mate CBT development without 


scripting, flowcharting, or pro¬ 
gramming. 

Phone: (603) 883-0220. 

Circle ±293 on Inquiry Card. 

FORMS CREATION 

Visual Forms for Windows 
($249) enables you to create 
complex forms in PCL format 
for integrating into an applica¬ 
tion. The Bytech Business Sys¬ 
tems (Pomona, NY) software 
generates files that have no over¬ 
head or control codes, resulting 
in small files that are complete¬ 
ly portable and in true PCL code. 
You can integrate forms into 
any application, such as FoxPro, 
Clipper, and Clarion, that can 
send a macro to the printer. The 
program includes .DLL for Win¬ 
dows developers. 

Phone: (914) 354-8666. 

Circle ±294 on Inquiry Card. 

3-D DESIGN FOR THE POWER MAC 

DesignReality for the Power 
Macintosh ($1995) does real¬ 
time 3-D surface modeling on 
your desktop. The 3-D polyhe¬ 
dral and NURBS modeler pro¬ 
vides construction, assembly, 
display, and viewing tools and 


curve- and surface-modeling ca¬ 
pabilities for rapid prototyping. 
Redraws occur in real time, let¬ 
ting you view a 3-D project from 
every angle. The software is from 
Ashlar (Sunnyvale, CA). 

Phone: (800) 877-2745 or 
(408) 746-1800. 

Circle ±295 on Inquiry Card. 

WINDOWS NT SERVER 

A 32-bit multithreaded NFS 
server, NFSware (from $295) 
lets you export multiple file sys¬ 
tems from a Windows NT sys¬ 
tem. Remote users of Unix, Win¬ 
dows for Workgroups, and other 
TCP/IP-based systems can ac¬ 
cess the files from their local 
systems. From Process Software 
(Framingham, MA), the native 
NT application provides full sup¬ 
port for NT security. 

Phone: (800) 722-7770 or 
(508) 879-6994. 

Circle ±292 on Inquiry Card. 

STREAMLINE YOUR EXECUTABLES 

ApplicationMaster (from $650) 
searches out and removes non- 
requisite classes and methods 
from your object-oriented exe¬ 
cutable files. According to Mis¬ 
sion Software (Raleigh, NC), this 
increases the performance of 
executables by up to 60 percent 
and reduces load time, required 
RAM, and required disk space 
by the same amount. 

Phone: (919) 779-1033. 

Circle ±297 on Inquiry Card. 


HotDocs 2.0 for Windows, Cap- 
soft Development (American 
Fork, UT), adds library and 
Insert File features and has an 
enhanced programming capa¬ 
bility. $99; optional database 
module, $49. 

Phone: (800) 500-3627 or 

(801) 763-3900 . 

Circle ±3±0 on Inquiry Card. 

MathTensor 22, MathSolutions 
(Chapel Hill, NC), adds dif¬ 
ferential forms functions, 
functions to help you deal 
with dimensional reduction, 
and methods to speed up the 
computation of Riemann ten¬ 
sors and related objects. DOS/ 
Windows or Mac version, 
$550; Unix version, $800. 
Phone: (919) 967-9853. 

Circle ±3±± on Inquiry Card. 

Vermont Test 2.0 (formerly Dr. 
Taylor’s Test), Vermont Cre¬ 
ative Software (Richford, 

VT), includes full mouse sup¬ 
port. a scripting language, 
single-step playback en¬ 
hancements, more record and 
playback options, and support 
for additional video modes. 
$395. 

Phone: (800) 848-1248 or 

(802) 848-7731. 

Circle ±3±2 on Inquiry Card. 

TestDrive Super Store CD-ROM 
2.0, TestDrive (Santa Clara, 
CA), adds an animated, 
multimedia guided tour and 
free trial software products. 
Single copy, $9.95; one-year 
subscription. $19.95. 

Phone: (800) 788-8055 or 
(408) 496-0555. 

Circle ±3±3 on Inquiry Card. 

FastTrax 5.0, FastTrax Interna¬ 
tional (Berkeley, CA), has 
simplified menus; adds direc¬ 
tory sorting, surface testing, 
and a Contiguous Placements 
feature; supports Windows, 
the OS/2 FAT file system, 
and DOS 6.x DoubleSpace 
drives; and adds DOS and 
DoubleSpace disk maps. $70. 
Phone: (510) 525-3510. 

Circle ±3±4 on Inquiry Card. 
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The Solution To Your 
Application Requirements 



QCOIIIDCHM'M 

Booth #S4440 


Foreign Distributor 
Inquiries Welcome 


Quatech. Inc. manufactures a variety 
of communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT. PC/AT, PS/2, notebook, 
and compatible systems. We are com¬ 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 

COMMUNICATION adapters 
meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili¬ 
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre¬ 
quency synthesizers, arbitrary wave¬ 
form synthesizers, and IEEE-488 
GP1B interfaces. 

PCMCIA Internal Interface Adapt¬ 
ers support Type I, II and III memory 
and I/O cards. The Solid State Memory 
Card Drive supports Type I PCMCIA 
FLASH and SRAM memory cards. 
Quatech's digital I/O, EPP parallel port. 


serial RS-232, RS-422, and RS-485 
PCMCIA I/O cards give you maxi¬ 
mum flexibility for your application. 
New PCMCIA I/O cards include 
two channel asynchronous RS-232; 
one channel RS-232 and one channel 
RS-485 serial port; 8 channel, 12-bit 
D/A: 16 channel analog input card 
with 12-bit resolution; 16 channel 
analog input card with 16-bit resolu¬ 
tion; and a synchronous comunication 
card. Call 1-800-553-1170 today for 
more information and a free catalog. 


CJ QUATECH 


662 Wolf Ledges Parkway. Akron, OH 44311 


Quatech, Inc. 216-434-3154. Made in the U.S.A. International: Australla/lnterworld Electronics & Computer 61-3-563-5011. Belgium/Acal NV/SA 32-27-205983, 
Brazil (Sao Paulo)/lntercomp Electronica Ltda 55-11-8532733, Brazil (Rio de Janeiro)/Medusa Sistemas 55-21-2394955, Canada (Western )/lnterworld Electronics 
800-663-6001 (Toronto office 800-465-0164), Denmark'Jes Rasmussen Aps. 45-4281-6838, England/Diamond Point International 44-634-722-390, Finland/Lab 
Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, Hong Kong/Brio Technology Ltd. 
852-581-1111, India/Computaccount 91-11-224-5159, Israel/RCM Ltd. 972-3-6487885, Italy/N.C.S. Computer Italia 39-331-770016, Korea/Sam Boo Systems 
82-2-135-280, Netherlands/ACAL Auriema 31-40-502602, Singapore/Bliss Services Re Ltd. 65-338-1300, Saudi Arabia/Integrated Computer Operations 
966-3-895-1827, South Africa/Eagle Technology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-1101-40, Switzerland/ 
Technosoftware 41-64-519040. IBM PC/XT, PC/AT and PS/2 are registered trademarks of the IBM Corp. All other trademarks are of their respective companies. 


Circle 125 on Inquiry Card (RESELLERS: 126). 







BUY IT THROUGH 




Mail Order Hardware/Software Showcase 


The latest offerings from 
vendors supplying 
products of all leading 
manufacturers at extremely 
competitive prices. 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 
and suppliers. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 


318 


344 353 


BYTE BUYER'S 


















COMPUTER DISCOUNT WAREHOUSE 




■COMPUTER DISCOUNT WAREHOUSE 


Canon 


Canon Innova ■ 

Book IOC 

Color subnotebook 
computer 

♦ SL-enhanced Intel 486SX/33 
CPU ♦ 4MB RAM std.. 20MB max. 

♦ 170MB or 260MB hard drive 

♦ Passive-matrix color display ♦ PCMCIA slot: 
1) Type II ♦ Weight: 4.0 lbs. 



170MB . 
260MB.. 


$1399.00 CDW 41369 
$1499.00 CDW 41370 


Hurry / Supplies ere limited l 


WHY PAY 
RETAIL? 

CDW Sells 
For Less 



Hewlett-Packard 
DeskJet 560C 
Color Inkjet Printer 

✓ Laser-quality 600x300 dpi: 
special paper not required ✓ Up to 
3ppm print speed (black only) ✓ Dual ink cartridge 
system—prints color and black simultaneously 

✓ 100 sheet feeder 


$516.55 


CDW 38421 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 




u-iAA-mui 


MNOVELL 


Netware V4.02 


5 User CD.........„.. 

ID User CD 

25 User CD... 2588 i 

50 user CD. 3459.1 

100 User CO. 4784 t 

Netware V3.12 

5 User 3 5’__ _ 877 1 

- 

25 User 3 5" 1898C 

50 User 3 5 2578 C 

Call lor Pncing on Novs* NetWare upgrade* • 

PERSONAL NETWARE V1.0 


A 

nx»iw< i >>ii\i> 


TC5143 Ethernet coax. 

TC5143 Ethernet coax 6pk 
TC5143 Ethernet 10BT . 


TC5143 Ethernet 106T 6pk 489.88 

TC6242 ARCNET 8-brt coax... 66.86 

TC6245 ARCNET coax... 179 99 

TC6040 ARCNET passive 4 port hub co«x 39 50 
TC5055 Ethernet 8 port hub 106T 339.47 

TC4045 Token Ring 16/4 _ 309 33 

CDW Carries the Complete 
Line of TCNS Products Can lor Datafe 1 


/. ARTISOFT 


NodeRurmer 2000A 

.215.58 

Nodeflunner 2000T. 

169.05 

NodeRunner 2000C. 

. .169.06 

NodeRurmer, SI 2000A 

9380 

NodeRunner >'SI 20001. 

78.70 

NodeRunner'SI 2000C 


LANtastic V6.0... 

79 50 

LANtastic V6.0 5 user 

322.90 

LANtastic V6.0 Starter Kif . 

229 13 

Central Station II 

988.13 

10BT 5 port Internal hub 

NodeRunner starter kii-WiN 

Simply LANtastic starter kit. 

.JH-Tt 

479.29 

_ IfOl 

Simply LANlastic VI .0 

. 47.99 

T-Runner 8 port 10BT . 

29X92 

T Runner 12 port 10BT 

. 498.41 

SMC 


Ultra 16 Ethernet coax 

10X26 

Ultra16coax 6pk .. 

_ JfUV 

Ultra 16 Ethernet 10BT. 

........JiBjl 

Ultra 16 10BT 6pk 


Ultra 16 108T 24pk... 

.. .mtM 

Ultra 16 Ethernet combo 

. J9B 

Ultra 16 combo 6pk . 

•8X21 

Ultra 16 combo 24pk . .. 

2252.32 

EiherCard* Elite coax 

tie 51 

EiherCard. Elite coax 6pk... 

629.73 

EiherCard. Elite MCA coax. 

EtherCard* Elite 10BT. 

189.26 

. mn 

EiherCard* Elite 10BT 6pk. . 
EtherCard* Elite MCA 10BT .... . 

81X21 

181.57 

EtherCard* Elite EISA 10BT 

EtherCard* Elite combo..... 

EtherCard* Elite combo 6pk-- 

3608 Ethernet 8 port hub 106T... 

3512 Ethernet 12+2 port hub 10BT 

PC600WS ARCNET coax.. 

PC650WS ARCNE1 TP 

_ M 

139X7 

753.56 

298X6 

548X6 

118X8 

_ 11*88 


PC >30 ARCNET coax. 

ARCNET 8 port active hub coax. 
TokenCard Elite 16/4-- 


3Com 


3C503 Ethertmk II coax_ 

3C509 Ethertink III coax... 

3C509 Ethertmk ill coax 5pk 

3C509 Ethemnk III 10BT. 

3C509 Ethemnk III lOBTSpk. 

3C509 Ethertmk III combo_ 

3C509 Ethertmk III combo 5pk 
3C579 Ethertink EISA coax 
3C579 Ethertmk EISA 10BT ...... 

3C1627 12 port Urtkbuilder 10BT 


489.02 

. 116X0 

442.36 
132.73 
532 84 
229.91 
229.91 


— I II I I I II I I I I I I'l B 1 

OTHER TOP-QUAUTY NAME BRANDS 


Eagle NE2OD0. coax .... ........ XIX2 

Eagle NE20CXR 10BT..... ...77.31 

Efi NE 3300 oow m 1PA . 420X1 

National Semi NE2000+ coax ______ ..76 16 

National Semi NE200O+ 10BT . 67 46 


It You Don t Sot What You Are Looking For, Cal 
CDW Cantes the Best Networking Setaction 
m tee Jnduatryl 


Xircom 


PE310BC pocket Ethernet coax 
PE310B2 pocket Ethernet coax.... 
PE310BT pocket Ethernet 106T 
PA202B6 pocket ARCNET coax 

Pocket Token Rina III_.... 

PPX03 Parallel port multiplexor . 


IBM TOKEN RING 


l IBM Token Ring 16/4 ISA 
IBM Token Ring 16. 4 MCA 
IBM Token Ring MAU. 


EthorExpress PRO Rash 10BT 115 07 

EtherExpress PRO Flash 10BT 5pk_ 482 72 

EtiwrExpress PRO Flash 10BT 20pk_ 1489 89 

EtherExpress PRO Flash combo. 115.07 

EtherExpress PRO Flash combo 5pk 505 98 

EtherExpress PRO Flash combo 20pk. .1827 

EtherExpress 16 coax . 99.33 

EtherExpress 16 coax 5pk. 454.13 

EtherExpress 16 coax 20pk. . ...1698 38 

EthorExpress MCA coax 166 52 

EtherExpress 16 10BT 99.33 

EtherExpress 16 10BT5pk..... 454 t3 

EtherExpress 16 108 T20pk 1698.38 

EtherExpress MCA 10BT 166.52 

EtherExpress 16 combo....___ 116 77 

EtherExpress 16 combo 5pk —... . 549 72 

EtherExpress 16 combo 20pk . 2036.93 

EtherExpress Flash 10BT. til 88 

EtherExpress Rash 10BT 5pk.... 515.62 

EtherExpress Flash combo_.......___ ,..129.79 

EtherExpress Rash combo 5pk. 61973 


EtherExpress EISA coax. .. 

TokenExpress 16/4.... 

88 

. 349 94 

NxdportExpress II COAX 

NolnnrlPxnmsc 11 1 COT 

. 387.07 


1 TAPE. REMOVABLE & FLOPPY 

DRIVES I 



Jumbo 120MB Internal. . 

. 98X0 


Jumbo 250MB internal . 174 34 

Trakker 120MB paraMol port 209 90 

Trakker 250MB paraflel port. 334.40 

Powertape 2.4GB SCSI Internal 937 58 

Powertape 2 4GB SCSI external.. 1077 99 

PowerDAT 4GB SCSI internal....... 1127 79 


L-MEGA 


Tape 250MB internal... 168.57 

Floptical 21 MB rnlemal. 379.77 

Bernoulli 150MB internal SCSI-. «7*.11 

Bernoulli 150MB internal I0E. 469 59 

Bernoulli 150MB PC Powered 494.76 

Bernoulli 150MB Transportable. 566.26 

90MB cartridge. ZZ . 88.27 

150MB cartridge.. 92.80 


MICROSOLUTIONS 

Backpack 3.5* 1 44MB floppy parallel.. 153 40 

Backpack 5 25‘ 1 2MB floppy parallel. 165 38 

Backpack 340MB HD parade!._. 439 75 

Backpack 2X CD ROM parallel 3*4 44 

Backpack P50MB tape backup parallel 299.90 


SyD#S 


Pro Note 42MB parallel___ 

Puma 88MB parallel... 

88MB w.'16-btl adapter extern^ . 

Puma 105MB parafiel__.... 

Marlin 105MB IDE internal 


442.44 
539 81 

mo nr 

376.40 


tnimni la m iij jra a 


Lj Mountain 

TD-250 250MB IDE internal_ 189 32 

FS8500 305MB IDE internal._.... 449.50 

SideCw II 305MB partftel. ...388.77 

1200-4 4GB SCSI external .... 5046.38 


WYSE TERMINALS 


Wyse 35 amber,‘greervwhite.. _____ 

Wyse 55 amber,'green-white- 

Wyse 55 amber-greenwhite .. 

Wyse 00 amber.-greenWhite . , 

Wyse 150 amber/green/whde.. 

Wyse 160 amber/greenWhite.. 

Wyse 325 color___ 


. 22*21 
. 22*21 
.278.80 


Discovery 16 CD 2X lot Internal....^.. 308.80 

Eduiamment CO 2X kit mtemal...... 433.55 

Game Blaster CD 2X kit internal. 388.80 

Multimedia Office CD 3X kit internal. 53884 

Omni CD 3X krt internal _.... . ... 365 45 

SoundBlaster value odflion. .55.95 

SoundBlaster Pro value etMon —. 74.95 

SoundBlaster 16 value eddion......—.. .99 69 

SoundBlaster 16MCD__ 138.57 

SoundBlaster 16 ASP MCD___ 187 79 

SoundBlaster 16 SCSI-2. 168.88 

SoundBlaster 16 ASP SCSI-2. 197 77 

SoundBlaster I6AWE32. 288.41 

WaveBlaster wavetable upgrade . - 179,00 


.57.40 


18589 


Access SW Under a Killing Moon CD 
Enaorxq Soundscape wavetable 

Logitech SoundMan Wave . 

Media Magic CD 2X kit int < otot 

Media Magic CD 2X kit mt.w/DSP16 sound 309 86 

MicrosoitBookshed 1994 CD. 65 79 

Microsoft Cinemarwi 1994 CO . 52 88 

Microsoft Encarts 1994 CD. 85.24 

Microsoft Windows Snd System „.. 52 96 

Micro soft Windows Snd System w,hoard .. 138 10 

Mitsumi CO 2X kit mtemal .. 135 76 

Mitsumi CO 2X kit internal w/sound 194.97 

Orchid Soundwave 32 SCSI... 194 .82 

Orchid CD 2X kit internal w/sound. 349 65 

Sigma Designs RealMagic Lite.. 291 30 

Sun Moon Star CD 2XMt internal... 146 79 

Sun Moon Star CD 2X kit internal w, sound 238 64 

Turtle Beach Monterey sound card 349 77 

Video Logic 928Mov.e VLB 1MB. 279 46 



Chmon CDS535 CD-ROM kit internal.. 
Chmon CDX535 CD-ROM kil external 

288 48 
349 64 

NEC 3Xi mtemal. 

.. .428.96 

NEC 3Xe external_____ 

459 00 

NEC 3Xp portable.. 

379 00 

NEC 4X Pro. 

Pioneer DRM604X Quadraspm 6 disc 
Piexior 3026 240MS kit internal. 

.887X0 

1068.34 
309 42 

Plextor 5028 240MS kit external 

Plextor 4pie< quad Internal . . 

.418X7 

489 86 

Plextor 4plex quad external . 

859 96 


Sony CDU-33A 2X CD-ROM internal 

Sony CDU 55S 220ms internal SCSI . 219 84 

Sydos Parallel Port CD-ROM. 289 49 

TeacSuperOuad4X mtemal... 388 44 

Toshiba 3401 SCSI CD ROM external 399.78 

Toshiba 3401 SCSI CD-ROM kit external 529 80 

Toshfca 3401 SCSI CD-ROM internal. 289 94 


PLOTTERS. DIGITIZERS 8 SCANNERS 


WURTR 

XGT 12X12 serial and AOB . _.— 213.96 

XGT accessories........_.__ ...CALL) 

^yCa/Comp 

DB III 12X12 4 button ...... 248X0 

DB III 12X12 16 button____ 248 90 

DB III 12X18 pressure pen---- 38985 

Stale 12X12 16 button__ 81884 


Canon 

1X4015 color scanner.. .898.00 

Surmagraphics. 

Summasketch ill 12 X 12 16 button.. 253.90 

Summasketch III 18 X 124 button .. 524.44 

lit rsSTK&NIENr 

HI 7100 A-0 Size 8 pen. .2487.73 

HI 7200 A-F size B pen. 338722 

M HEWLETT 
PACKARD 

ScanJet IIP. .98888 

ScanJet IIP document leader . 269.93 

ScanJet IICX W/ISA interface... 995 50 

ScanJet IICX documeni teeder... 474 72 

ScanJet ItCX transparency adapter. 633 26 

EPSON 

AcbonScarmer ES600C* . J884JBS 

ES-1200-ProPC_-.„. 1237.36 

•after $100 rmnuttctunr rebate (W1-1201/94) 


nnmM 


VGA 6 SUPER VGA MONITORS 


Mag Innovlsion DX15F . 368 00 

Man IrtnnvitLmn MX 1 r .F 466 86 

Mag Innovisxjn DX17F.. 

. 667 40 

Mag lnnovts*on MX17F.,..... 

. 788.45 

Mag innovision MX17FG . 

. 82985 

Mag Innovlsion MX2i F... 

. 1797.42 


Magnavox CM2099 14’ 28 Nl... 258 80 

Magnavox CM2015 15* 1024 . 298 89 

Magnavox CM4015 15* '200. 358.85 

Magnavox CM4017 17* .31... 648 20 

Magnavox CM4018 17* 28 . 719.10 

Magnavox 20CM64 20* SPECIAL’- .. 999 00 

•white supplies teat 

Nanao F340iW 15*.—. 646.98 

Nanao F55DW 17* . 977.43 

NEC 2V 14* 328.86 

NEC 3V 15- ... . .. 467.49 

NEC 3FGe 15*... 556.90 

NEC 4FG* 15* 616.90 

NEC 5FGei7*. 997 90 

NEC SFGp 17*. 1093.20 

NEC 6FG0 21* 1997 00 

Sony 15SF 15*... 447 92 

Sony 17SE1 17*.._... 969 88 

Sony 20SE120* ... 1895 00 


VGA 4 SUPER VGA DISPLAY CARDS 


ADS VGA to TV Elite mtemal. 
ADS VGA to TV Elite external 


ATI Graphics Xpression ISA 2MB 209.20 

ATI Graphics Xpression VLB 2MB. 209 20 

ATI Graphics Xpresiuon PCI 2MB 209 20 

ATI Graphics Pro Turbo ISA 2MB 388 79 

ATI Graphics Pro Turbo VLB 2MB . .. 389 79 

ATI Graph** Pro Turbo PCi 2MB. 389.79 

ATI Graphics Pro Turbo PO 4MB 599.00 

Diamond SpeedSlar Pro ISA 1MB. 95.69 

Diamond SpeedSlar 64 ISA 2MB... .199.00 

Otamond Stealth 32 VIB 2MB . 174 99 

Diamond Sleaflh 64 VLB 2MB VRAM 348.88 

Diamond Stealth 64 PCI 2MB VRAM. 348 88 

Hercules Dynamite Pro ISA 1MB ... 15® 89 

Hercules Dyrumtes Pro ISA 2MB . 197.48 

Hercules Dynamite Pro VLB 1MB. 149.36 

Hercules Dynamne Pro VLB 2MB . 197.48 

Hercules Terminator 64 PCI 2MB. 379.88 

Hercules Terminator 64 VLB 2MB... 378.88 

Intel Smart Video Recorder. 348.30 

Intel Smart Video Hocordor Pro . 416.99 

Ordrud Kelvin 64 ISA 1 MB . 147 10 

Orchid Kelvin 64 ISA 2MB.. 194.19 

Orchid Kelvin 64 VLB 1MB. 147.10 

Orchid Kelvin 64 VLB 2MB 194.19 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 959-4CDW 


NASDAQ 


No Surcharge For Credit Cards 


BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 


COW“ HOURS 

Sates 700-900 COT MorvFri. 

900-500 COT Sat 
Tech Support for Customers 
800-700 COT MorvFri. 
900-500 COT SaL 


MOST ORDERS 
SHIP THE 
SAME DAY 


CDW Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove. IL 60089 




































































































































































































































































COMPUTER DISCOUNT WAREHOUSE 



SPECIAL 


s-m s 


14.4K Faxmodems 

Our lowest price ever on Intel Jj 
14.4K modems! 

✓ V.32bis< 14.4Kbps) data, 

14.4K bps fax ✓ V.42 error 
correction, V.42bis data compression 

✓ Includes Delrina WinFAX Lite ✓ Over $100 in free" 
online service offers ✓ 5 year warranty 

m . $79.00 CDW 32399 

m. . $io9.oo CDW 32400 



14.4K internal 
14.4K external 


MUfitPY! Supplies ere limhedl 



WHY SETTLE 
FOR LESS? 

CDW 8 
SERVICES YOU 
BETTER 







AST Advantag 

lOOMHz 

desktop computer 

♦ lntelDX4™ 100MHz CPU 

♦ 8MB RAM standard 

♦ 540MB IDE hard drive ♦ t MB video RAM 

♦ Internal 9600 bps voicadatalax modem ♦ Software 
bundle: MS-DOS. Windows. Lotus 1-2-3. Ami Pro and 
Organizer. Phoenix Fax. Prodigy and America On-Line 
and more... 

Special Purchase! . . $1749.78 CDW 43675 


CDW CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 


TOSHIBA 

T1910 200MB mono..—. 1458.68 

T1910CS 200MB dual ooloi 1979.98 

T1960CS 200MB dual color. 2347.57 

T1960CS 320MB dual color. 2578.96 

ri960Cl 200MB ad 00 kx jgfi H 

T1960CT 320MB act Jlor. 323* 44 

T2400CS 2S0MB dual color . 2877.59 

T2400CS 320MB dual cotor . 3039.89 

T2400CT 250MB ad color. 3567 75 

teioa i KtOMBactcotoi MH 

T3400CT 120MB ad color. 2298.56 

T3600CT 250MB ad color.. 366600 

T4700CT 200MB ad color. 4428.55 

T4700CT 320MB ad color. 4699.80 

T4800CT SOOMB ad color.—. 5399.44 

-* 510MB act odor. 5999.00 


2 510MB CD ad color. 


AST 


Advantage 14/1OOD 540MB 8MB _ 1746.78 

Ascenna 4.'50O 340MB pa % color. 3388.83 

Ascantia 4/500 340MB ad color. 4949 55 

Ascemia 4/750 340MB pas color.. 3999 92 

Ascontia 4/750 510MB ad color 5889 00 

BRAVO SERIES 


C4/50S 1 
. -i |2 


2 4/66D 540MB. 

5 4'66D 340MB CO 

2 4/1 OOD 270MB 

3 4/1 OOD 540MB. 


__ 1188J8 

. i eM ? 

_ 1688.73 

. 181940 

_ MM? 

_ 210141 

22S8 58 

_ MOM! 

_ 2T99J9 

. 2912.49 


Canon 

NoteJet 4/33 120MB mono....._ IK 

NoteJet 4/33 200MB mono 181 

NoteJet 4/50 260MB pas color. 251 

Innova SobNB 4/33S 170MB pas color 13! 

Innova SobNB 4/33S 260MB pas color .... 141 

NCWT Innova desktops.—. .© 


EPSON 


_——__C50 120MB-*modom 1442 05 

AdionNote 4SLC50 180MB*modem. 1527.38 

ActionNote 50OC 120MB* modem. 1698.92 

AdlonNole 500C 10QMB*modem 1973.99 

AdionNote 700C 210MB pas dr. 2323.04 


IBM ThinkPad Portables 


1799 00 


510Cs 4/50SLC2 200MB pas color . 

360 4/33SX 170MB mono zuiw jv 

360 4/338X 340MB mono .2438 1: 

360Cs 4/33SX 170MB pas odor. 2535.67 

360Cs 4/33SX 340M8 pas color. 300888 

360C 4.33SX 170MB ad color. 3387.41 

360C 433SX 340MB ad color ._ 3866.96 

PS ValuePoInt Systems 

4/25SX Si 212MB. 949.00 

Performance SS VLB 4660 364MB . 2015.00 

Performance VLB 433D 270MB . 1595 00 

Performance VLB 433D 364MB. 2075 00 

Performance VLB 433D 364MB. 1845.00 

NEC 

VERSA NOTEBOOKS 

Versa V 4/50 250MB dual color . 2797.25 

Versa V 4/50 250MB ad cdof.. 3567.80 

Versa V 4/50 340MB ad color. 3757.57 

Versa V 4/50 540MB ad odor. 4227.09 

Versa S 4/33S 210MB mono. 1897.99 

Versa S4/33S 210M8 pas COkH 2297.80 

Versa S 4/33S 210MB act color 3187.30 

Versa S 4/50 260MB ad color 3647.17 

NEW! Versa M senes. CALL! 

Ready 4/33S 270MB CD . 1349.45 

Ready 4/66 340MB CD. 1699.85 


Ready 4/66M 430MB 3X CD 
Ready S60M 420MB 3X CD... 
PowerMac 4/33S 270M8 
Power Mato 4/66MT 420MB 


8.37 

_9.74 

.1119.31 

1559.89 


PACKARD BELL 

Foroe MulllmeAa 4/25SX 210MB .1 083.92 

Force Muttimedra 5/60 420MB. 2405.05 

Foroe 14 4/50SX 340MB ...._. 999.00 

Forc©52 4/50SX 420MB MM. 1449.17 

Force54 4/66 420MB MM 1449 17 

Force57 4«6 540MB MM . 1668.84 


^ Texas Instruments 


ML521 


...495 18 

Canon 


BJ10SX . 244.88 BJ230 - 388 00 

BJ200E. 259.44 BJC600 color. 466.00 

BJC-4000 720dpt ♦ odor_ 486.97 

LBP430 300dpi 4ppm laser . 576.00 

LBP860 600dpi Bppm tase< 1097,51 


EPSON 


.-135446 


AP2250. 122.58 LQ2550 

AP3250. 161.51 DFX5000 Plus . 

AP3260_ 17840 DFX8000. 

LX300. 165.01 Stylus 300. 186.85 

FX870. .267.59 Stylus 400_ 198.70 

FX1170- 452.00 Stylus 800*-. 209 86 

LO570. .. .237.87 Stylus Color. .558.70 

LO1070*. 365.35 AdionLaser 1100. .479.90 

LQ870 . 442.00 AdionLaser 1500 595.15 

LQ1170. 597.99 AdionLaser 1600 93343 

LEXMARK LASER PRINTERS 

267.67 

479 92 

WlnWnter 600 laser.-. 

ValuoWrllor 300 <4037 5E 5PPMJ 647 17 

ValueWriter 600 laser.. 41547 

ExecJet tic. 42740 

4029-1010PPM 1115 42 

4039-1 OR 10PPM.... 1273.46 

4039-10RD 10PPM DUPLEX... 1743.77 

4039 12L PLUS 1859 75 

4039 12R PLUS -_ 130440 

4039 16L PLUS-....;.—. 2695.00 


DEC writer 5001 inktet—. 
Color upgrade for SOCK . 
DECIaser 1152 4 ppm 
DECIasor 5100 8 ppm 


DIGITAL 


NEC 


PRINTERS 



DeskJet Portable 310 w/CSF.. 407.00 

DeskJet 500C 34340 LaserJet 4P. 959 47 

DeskJet 520 . 2M.10 LaserJet 4MP.„. 1419.18 

DeskJet 560C. 516JS5 LaserJet 4 plus . 147845 

DeskJetl200C— 1347.91 LaserJet4Mplus .1888.72 

DeskJet 1200C PS .414946 LaserJet 4SI. 2998.95 

LaserJet 4L.. 068.56 LaserJet 4SI MX... 439989 

COSTAR 

Label Writer XL DOS/Wte__ 144.46 

LabelWnter XL Plus DOS/Win. 22449 


TM4000M 4/25SX 120MB adv pas clr. 206 7 46 

TM4000M 4/50SX 340MB ad oolor. 3357.70 

TM4000M 4,75 344MB ad color. 4966.42 

TM4000M 4/75 455MB ad cdo» 4477.96 

TM4000E 4/50 200MB dud color. 2357.00 

TM4000E 4/50 200MB ad oolor.. 4857.23 

TM4000E 475 340MB ad color 366640 

TM4000E 4,75 455MB ad odor. 4467.32 


DOT MATRIX 8 LASER PRINTERS 


OKIDATA 

184 Turbo_ 419.14 ML590. .429.51 

ML320. 304.45 ML591—. 579 86 

ML321. 427.40 Pacemark 3410 1219.49 

ML30O 214.95 OL4O0E 497.70 

ML395 . 987.32 OL410E 647.84 

ML395C. 1039.74 OL410EPS 

ML520. .389.82 4ppm 600dpi. 438.64 

. OL810.—. 90640 


i t ™ »TTiinr«»^]? i a u 

Mepdor 


Moomus 


4110 1050MB SCSI__ 

22171 7GB SCSI. 

2210AV 1 050GB SCSI AV 
2217AV1 765GB SCSI AV 
1936 3GB SCSI... 


CONNER 


. 734.87 

. .73447 

an m 

...imI 

798.86 

...isnS 

.4096.00 


210MB IDE . 194.64 850MB IDE 439.38 

425MB IDE ...23945 1080MB IDE. 59941 

540MB IDE. 407.98 

A# Comer ti met tott ed mdudecorylete msteMelion 
twdwere end soflwere 

88 Seagate 

130MB IDE _. 187 81 341MB IDE.. 436 28 

200MB IDE.. 183.32 427MB IDE. 428.78 

261MB IDE 201 66 1 0GB SCSI 2 658 63 

WESTERN DIGITAL 

Caviar 210MB IDE 179 09 Caviar 540MB IDE .299.00 
Caviar 420MB IDE 233-67 Cavtar 730MB IDE 465.73 


Accutogic IDE W/lPAR 2SER 1GAME . 45.06 

A ecu logic IDE W/BIOS.... 48.90 

Aoetdogie VLB IDE . 86.76 

Adaptec AVA1505 SCSI-2 CD KIT- , 54.95 

Adaptec 1542CF SCSI-2 265 45 

Adaptec 2742AT EISA SCSI-2. 33942 

Adaptec 2842 VLB SCSI-2. 45743 

Promise IOE ISA Cache. .94.50 

Promise IDE VLB Cache. 11549 


MODEMS & COMMUNICATIONS 


IflobotiCS 


SPORTSTER MODEMS 

V.34 28.0K internal w/tax.... 

V.34 28 8K external w/1ax_ 

14.4K internal w/fax.... 

14.4K external w/fax.. 

COURIER MODEMS 

V 34 Internal w/fax.,..... 

V.34 external w/tax ...._.... 


.426.14 
244.32 
....117 JO 
...13740 


©Hayes 


.133.49 2130*_ 174.40 

.385 20 2135 Color-. 197.43 

182.27 


1150... 

1624 . 

2023. 

after $30' or $60' metHn rebate (ends 1201/94) 

2624 .. 409.49 4400 Laser*. 406 96 

3123 .....__ 249.00 5400 Laser**. 712.98 

4440 Laser 1019.76 

after <50* or $100' mait-m rebate fend* 12/31 >94} 
4$ Texas Instruments 

microMarc Color kiMet.-... .378J3 

microWrtter basic .""-.. .4(841 

microWrWer PS23 554.32 

microLaser Pro 600 PS23... 1197.02 

microLaser Pro 600 PS65 —. 182445 

microLaser Power Pro 600 PS65 1629 60 

SHARP 

JX9400 
JX9460PS 
JX9660PS 600 


ACCURA 14 4 infernal w/Tax 

ACCURA 14.4 external w/fax. 

ACCURA 28 8 V.FC internal w/fax. 

ACCURA 28.8 V.FC external w/tax.— 

OPTIMA 14 4 external .... 

OPTIMA 14 4 exiomal w/fax.. 

OPTIMA 14 4 pocket wia* 

OPTIMA 28 8 V FC external w/fax. 

S. ^PRACTICAL 


....37440 
296 93 
.42184 


14 4 internal w/tax.... 107 38 

14.4 Mini Tower w/tax.....„. 124.80 

V.FC 288 internal w/fax ... 22840 

V FC 28.8 Mini Tower w/tax. 444.26 

Practical Pro Series.. CALLI 

intgl 

SalisFAXtson 200 internal.. —....409.50 

SalisFAXbon 400 Super Fax Pack. 298.83 

SatisFAXtron 400 external.-.-. 308.89 

14 4 internal w.lax While Supc*es Last' _ . 79.00 

14 4 external w/fax Wh*w Supples Last' . 109.00 

BOCA 

14 4 internal w/fax .......—... .69.00 

14 4 external w/fax.. 113.61 

V FC 288 internal w.lax. 193.66 

V.FC 28.8 external w/fax.. 21640 

MICROCOM 

DeskporteES 14 4.. 184.56 

Deskporte Fast ESVFC 28.8 434.77 

Deskporte Fast EP V.FC 28 8 244 30 

FasTafc II 14.4K internal w/fax_ 119 78 

FasTaA II 14.4K external w/fax_—.. 139 84 


American Power Conversion 

BackUPS 280..... .99.63 


BackUPS 400...— 

BackUPS 460.. 

BackUPS 600 .. 

BackUPS 900. 

BackUPS 1250. 

SmartUPS 400. 

SmarlUPS 600__ 

SmanUPS 900.. 

SmarlUPS 1250. 

Surge Arrest Network .. 

SurgeArrest Pro. 


_ 150.94 

.. 1(848 

—_ 49444 

. .47449 


... .41441 

644 24 

.....4447 

4358 


Tripp Lite 


BCSOO LAN... 198.65 

BC600 LAN. 249.00 

BC750 LAN..—...-.. 41840 

BCSOO LAN .. 359.67 


0C125O LAN 


459.10 


Tripp Lite Smart UPS Series 

SMART 250 LAN. 226.81 

SMART -100 LAN . 279.22 

SMART 500 LAN . 286 21 

SMART 600 LAN—.—.. 41149 


SMART 750 LAN 
SMART 900 LAN 
SMART 1250 LAN — 
Isobar 4 OUTLET.— 
Isobar 6 OUTLET 


379.86 

43981 

579.00 


3Com Elherlink II combo.. 246.15 

DSP Tech Portable Sound* ... 154-34 

Hayes OPTIMA 14 4 data.!ax... 218 78 

IBM Token Ring 16/4—.... 423.15 

Llnksys Ethernet combo... 167 56 

Linksys Ethernet 10BT...-... 175.15 

Maxlor MotxteMax 105MB HD.. 339.54 

Megahertz 14 4 data/lax... 216.70 

Megahertz 9600 datalax XJack. 179.70 

Megahertz 14 4 datalax XJack Gold. 229.00 

Motorola 14 4 daialax w/cellutar... 419.05 

National Sem. NE4100T ethernol 106T . 172-96 

New Media Bus Toaster SCSI-2 host. 229.42 

New Media Wave Jammer sound card.— 252.81 

Tranlor Slim SCSI-2. 279.45 

Turtle Beach Audo Advantage. ... 129.38 

USR WoridPort 14.4K datalax_ 197.18 

Xircom Ethernel 106T ...... 184 71 

Xircom Ethernet coax. .215.92 

Xircom Ethernet combo. -233.65 

Xircom Token Ring 16/4. 449.18 


Inlet OverDrive SXL _ _ 
Inter OverDrive 0X2/50 . 
Inlet OverDrive DX2'66. 


Kingston 486NOW 33MHz 
Kingston 488-NOW 33MHZ. . 


CDW* Features Delkin, Kingston, Pacific 
Data and Simple Technology Memory. 

AST BRAVO 488LC 2MB__ CALLI 

AST POWEREXEC 406 4MB . CALL! 

AST PREMMIA 8MB UPG.. CALL! 

COMPAQ DESKTOPS-ALL MODELS CALL! 

COMPAQ CONTURA 406 SMB . CALL! 

COMPAQ CONTURA 4MB. CALL! 

COMPAQ LfTE 4.75C 4MB . CALLI 

EPSON ACTION LASER 2 8MB. CALL! 

HP DESKJET 500 & 50OC 256KB. CALL! 

HP LASERJETS-ALL MOOELS . CALL! 

HP PAINTJET XL300 4MB. CALL! 

IBM DESKTOPS-ALL MOOELS. CALLI 

IBM THINKPAD 700 4MB . CALLI 

NEC S1LENTWRITER 95 2MB . CALL! 

NEC VERSA 4MB CALL’ 

OKILASER 400 2MB... CALL! 

OKILASER 800 2MB. CALL! 

PANASONIC 4410. 4430 2 4MB. CALL! 

PANASONIC P4450I 2MB—. CALL! 

Tl MICROLASER 1MB CALL’ 

T1TM40O0 4MB CALL’ 

TOSHIBA NOTGBOOKS^AiX MQDEL5~::r.:!-CALLJ 

Please Cell CDW for the Best. Most Current 
Pricing and Availability Information. 



IF YOU DON’T SEE IT.. 

CALL! 



CDW® Sells for Less and Services You Better! 

(800) 959-4CDW 


FAX ( 708 ) 465-6800 ©1994 CDW* Computer Centers. Inc. BYTE 1058 


Circle 170 on Inquiry Card. 


CALL FOR FREE 
CDW® CATALOG 



COMPUTER DISCOUNT WAREHOUSE 















































































































































































































































































































































Space-Saver 

Keyboards 


The popular 1 Okg desk and 
4 kg portable flat models 
save 60% of the normal 
desk space, with full-travel, 
tactilly responsive keys. 
Footprint is only 28 x 16 cm 
(I! x6"), but the 100 keys 
have standard left-to-right 
spacing. Both models are 
XT/AT/PS2 compatible and 
are available in many 
languages. 


LCD Monitors 

Datalux stand-alone monitors are available in both 1.8 
kg. desk/wall (which folds for portability) and 2.7 kg 
mobile/industrial, 64-grey shade, mono or 256 color 
DUAL SCAN versions. Both are 9.4” diagonal 640 x 
480 VGA and can be fitted with optional touch 
screen with integrated touch controller. The 
mobile/industnal unit (pictured with swivel 
mount) is in a rugged aluminum housing with sealed front bezel and 
controls. All models plug directly into the Databrick or are supplied 
with a 16-bit ISA bus controller. 


Desk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or 
mounted on a wall, this 4 kg unit measures only 
29x24x 1 I cm (4.5x9.5x1 I") and is rugged enough 
to survive as a touch system in harsh environments 
such as kitchens or factories. 


American Made 

Space-Saving Computer Products 


DATALUX Corporation 
155 Aviation Drive 
Winchester, VA 22602 
Phone (703) 662-1500 
Fax (703) 662-1682 

Circle 172 on Inquiry Card. 


Datalux International, LTD 
Euro House 

Curtis Road, 11 Old Water Yard 
Dorking, Surrey. UK RH41EJ 
Phone 44 + |0] 306-876718 
Fax 44 + |0| 306-876742 


me 

Databrick- 

Now with PCMCIA option! 

The newest addition to Datalux's family of space-saving computer products! 

This 1,4kg unit measures only 26x 12x5cm (10"x5"x2"), yet is powerful — 486SX 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 

most important it provides a rugged, portable, flexible PC 
solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA and Datalux 
LCD monitors, making it ideal for industrial control, 
vehicle, POS, institutional and presentation 
systems. It can be configured as a diskless unit 
(booting from PCMCIA devices or from a network) or a stand-alone system 
with hard disk, powerful enough for today's CAD or desktop publishing programs. 
Hinged lid is removable. 


Orders and Information 1 800-DATALUX 
24-hour faxed data sheets: 703 662-1675 
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ftAC ERli m OuickTechPRO 


"The RACER II board is the 
easiest to use, most powerful 
tool for PC troubleshooting 
on the marker „ 

hKBVKEteS 

SCOflESHEET 

(Real-Time AT/XT Computer Equipment Repair) 
provides Service Technicians, OEMs, System Integrators, 
System Engineers, and even End Users with Time-Saving, 
Low-Cost Diagnostic Capability needed to quickly repair 
System Boards. 

✓ Single hoard tests PC/XT, PC/AT 2B6/386/4B6 

Pentium and compatibles. 

v displays diagnostics & fault trees on system monitor. 

✓ Initializes and tests systems that appear completely dead. 

* Even injects it's own test into Hie system 

with no RAM installed. Supports 

Tin u ble -shoots to campon ent I eve I. Monochrome, GGA, 

^ Finds intermittent problems. ^ ygjj $ 

RACER PSZ availabla far IBM PS/2 & compatible MJcro-Chamtf!r Systems 


P.H.D . 16 

Professional Hardware 
Diagnostic 16 Bit Card 

for Component Level Troubleshooting 


noli 

PC/XT, PC/AT 286/386/486/Pentium 

✓ Monitor test results on system monitor 

or on-board display 

✓ Test computers with virtually all system 

components missing or inoperable 

✓ Complete & accurate testing of all 

Bus functions 

✓ On-Board Processor Emulation for Bus 

Signal Verification 

✓ Full interrupt and DMA functionality testing 


GOIIIDCH7 Canada'94 

m^expo 0 Windows Worl d 


Systems 

upport 



MDSH 7 Spring '94 

Windows wori.d’94 


The Professionals Choice 

in Diagnostic Software 

Professional core-level analysis, testing, 
and troubleshooting PC software for 
XT, AT 286/386/486 & Pentium systems 

► True Cache detection , sizing and testing 
** Extensive Base and extended RAM testing 

► Full Video RAM testing up to 4 megabytes 

*• Complete IRQ and DMA detection and testing 


I 


► Monitors POST Codes Output 

to parallel print port 
{without removing cover) 

► Configuration parallel and serial 

port loopback tester 

► Configuration & Swapping 

Utilities for serial and 
parallel ports 


P.O.S.T. 

Convenient, 
easy to use 

POST 

(Power On Self Test) 
monitor & parallel/serial port tester 

Micro-P.O.S.T. can be used to view POST codes generated by the system BIOS in any 
computer who's POST routine outputs results to the parallel printer port address. 

This includes virtually all IBM PS/2 models, IBM notebook computers and compatible 
systems which utilize newer BIOS designs. 


QUICK POST-PC PUB 

The low cost, plug-in hardware diagnostics card for 
IBM & compatible PC/AT systems, allows technicians, 
system manufacturers, integrators and end-users to 
quickly isolate problems with 286, 386 & 486 
systems that fail during Power-up, even on systems 
that appear completely dead. Easy to install & use, 

GuickPost PC Plus plugs into any open 8 or 16 bit 
AT slot; when the system is powered-up r QuickPost 
PC Plus instantly begins monitoring the Power On 
Self Test (POST) codes output by the system BIOS, 

The easy-to-read numeric display codes identify the 
bad circuits that need replacing. It's that simple. 

The whole process takes only a couple of minutes! 


I T .|- | 




> Free Technical Support 
!> Performance Guaranteed 
HIS !> Next Day Shipping 

•VSZS, 1-800-539-0123 

information int V (813) 539-8600 Fax (813) 531-0977 

Australia 6175916500 Mexico City 5256768218 


Call today for 
additional 


13700-SGth SI. N.*B!ll;. 202 'CleiCiatSI. FL 34320 


Products of UllFa-X, he 


Circle 202 on Inquiry Card (RESELLERS: 203). 







































HD1LHV1S 


6-wire RJ-11 connectors with partial 
modem control for easy connection 
and improved flow control 


8 RS-232 ports , with data rates up to 
11&2K bps to support high-speed devices 


Surge Protection on all lines increases 
availability and reduces maintenance 


On-board processor reduces 
load on host computer 


Rotary switches make 
installation easy 


Jp 

-II 


hdilVv.ls 


FISSV^ 90 - 807Q2- 

nflpe TH LLi.fl. 


Introducing the newest member of the Corollary Intelligent Multiport 
family, the 8xlDC. With the features of high-performance multiport solutions 
in an entry-level hoard. The 8xlDC is an economical way to add eight ports 
in a single slot, or 32 ports with up ro four hoards per system. Corollary’s 
versatile multiport products and software compatibility provides a cost- 
effective path to higher-end adapters and terminal concentrators. 

Corollary was the first to introduce the terminal concentrator architecture 
to multi-user UNIX PCs. Our reputation for innovation and quality 
communications products has made us the choice of top OEMs worldwide. 

For details on the 8x1 DC, our entire Intelligent Multiport line or 
Connection Station® communications servers, call 800-338-4020 and get the low-down. 

COROLLARY 

2802 Kelvin, Irvine, CA 927 14 

USA 714-250-4040 * Fax 714-250-4043 * marketing@corollary,com 
Europe +32-3-825-37-94 

Circle 194 On Inquiry Card (RESELLERS: 19S). 




The 8xWC offers eight ports 
per board for easy connections 
to terminals, printers, modems, 
scanners , cash registers and more. 
































With Backpack’s unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM 
compatible, laptop or notebook has never 
been easier. The backpack* family of no-slot 
drives plugs directly into your parallel 1 
printer port to provide you with additional 
storage instantly. Using them one at a 
time, or daisy chaining up to four together, 
there are no interface cards to install so 
you don’t have to open the cabinet of your 
computer. And because your printer attaches 



directly to the backpack drive, you don't have 
to disrupt your print operations. With the 
backpack family of diskette, hard, tape or 
CD-ROM drives, you can easily transport 
your information wherever you go—just plug 
backpack into the parallel printer port of any 
IBM compatible or portable. And, of course, 
all backpack drives work with Windows™ With 
backpack, there’s no hassle. Just sit back and 
enjoy the new member of the family. 


Just plug 
It's the nc-ha; 
to addition 

and play. 

»sle approach 
al storage. 



MicroSotutians 


132 W. Lincoln Hwy. OaKalb, Illinois 60115 Telephone 815,756.3411 FAX B15,756.2928 

Call Toll Free 800.29S.1214 

See us at COMDEX/Fall, Booth #S450 

Circle 184 on Inquiry Card (RESELLERS: 185). 






































1 )ACiFi C COAST M1CU 

V» 11 N C 0 R P Q R A T H D 

4901 MORENA BLVD., SUITE H i J * SAN DIEGO, CA 92117 
FOR SALES CALL TOLL FREE 

1-800-581-6040 

Fax Customer Service 

(619) 581-0125 (619)581-1439 



MOTHERBOARDS 


MITSUMI 

FX001D Int, double speed, 

250ms, 16 bit card . .— $139 

TOSHIBA 

TB3401 Irrt double speed, 200MS. 
UGOKB's, 256K buffer, multi-session, 
Kodak photo CD. . - . $269 

NEC 

NEC 3XCDR-510195MS 

Triple Spin .. $359 


Minim ■ *«*»' 

2mg to 123 mg, 72 Pin Simms, 4-72 pin Simms, 512K 
Cache, 4 PCI, 2 Vesa, 5 ISA, 75, 90.100 Seiectable^ 

3VL, 5 ISA Slots, Award Bios, SIS 
Chip Set, ZiffsockeL 256 K-Cache 

436 DX 33..$235 

486 DX2-66.....375 



P.O.s accepted 
from Universities 
and Qualified Firms. 
No surcharge on 



MEMORY 


7/77 


PENTIUM PCI 


486 DXW/0 CPU, 


3 PCI-5 ISA Slots, Intel Mercury Chip SeL 
Phoenix Bios, Ziffsocket 

586 P60....._,$ 759 

5S6P66..........859 

Pentium Board WO/CPU.279 


IBM THINKPAD ■ LASER PRINTERS 


HPII, HD. IIP. III. HIP. HID & II1P+ 

Zmb. $97 

4mb. 162 

HPIIIsU. 4m. 4si, 4simx 

4mb.173 

8mb.347 


CYRIX 406 VLB 


3VL 5 ISA Slots, Ami Bios, 

Opti Chip Set. 256 K-Cache, 
upgradeable to 486 OX CPU 
486 DLC4QVLB...$209 


IBM 486 SLC 2/66 


411 Chip Set 

466 SLC 2/66 .. S229 

ISA 6 Slot 

406 SLC 2/66 VLB.269 

2VL Slot, 5 ISA 


EAT|YS I 

COVERV 16 

iflundDlastw 16. 


VIDEO CARDS 


CR 

DISCOVERY 

SoundBlaster 16, 

1 Lablec Speaker, Doubte Speed CD 
ROM, Aldus Photo&tytef. The New 
Grolier Multimedia Encyeicpdia 
CD Bonus Pack 



Conner 250,.....$145 

Colorado Jumbo 250..........149 

Identity 250.......141 

DC2120 Tapes.. 15 


Cirrus Logic 
Ail Graphics 
Ultra Pro 

Sp^adSt3i24x 

SpeedStarVL 

ViperVLB 

Viper Pro PCI 
Viper Pro VLB or PCI 
Stealth 32 PCI or VLB 
SteaWi32 PCI or VLB 
Stealth 64 PCI or VLB 
Stealth 64 PCI Of VLB 


SVGA VLB 1-2,1 mb Upgradable to 2mb„... 

2MGV-RAM MOCK 32 Graphics Chip, 

253 Colors, 1280 X1024..... 

..,$85 

. .279 

DIAMOND PRODUCTS 

ISA, max, 1024x768 Ml, 72MHz, 

24-blt, 16.7 ml. odors...... - 

.109 

VL-Bus, 16 mil WinMark, t m, 

16.7 MH Colors. 72MH*... 

VL-Bus. 74MHz, 2MG VFAM, Weiieck P9C00, 

60 Million WinMark, 2mb . 

........109 

.£79 


.„,Gall 

2mb Upgrade to 4mb........... 

Tmh. 

„_..T39 

2mh.. 

.169 

2mb.... w 

.309 

4mh... ... 

.459 


Pacific Coast Micro specializes in atl 
_ ^your storage needs. Jf you see it 
advertised at a iower price, we will BBAT ITl 


SlfirWamutf 


700,700C, 720C, 750C 


4 mg . 

.$199 

8 mg . 

-379 

16 mg . 

...819 

TOSHIBA 

19Q0,1950,4500,4600,4800. 

T3400 Portege 


4 mg... 

.$209 

8 mg. 

...399 

16 mg.. 

...799 

NEC VERSA 

Ultra! ite Versa i All Modi 

3lS) 

...5V. 

3.3V 

4 mg.$195. . 

$239 

3 mg..,. ....... .359 .. . 

..435 

16 mg . 749 . 

.919 





PCMCIA by New Media Corp 

14.4 Fax Modem W/WINFAX... 

...$219 

Bus Toaster High Speed SCSI 


Adapter . 

. 279 

Visual Media SCSI Adapter. 

239 

Ethernet ..... 

. 159 

MATH COs 

8308733 ... 

...$29 

83D8740 . 

. 49 

83S8733 . 

. 45 

CPUs 


HP Dsskjet 500,5000, 

550C 256K..37 

HP LJ4L Imb.49 

IBM 4019,4019E2mb.107 

IBM 4029 Series 2mb......93 

Panasonic 4410,4430,4420,4450i 

2mb.87 

4mb.163 

r NEC952mb.77 

NEC 90,290 2mb.103 

Epson Action Laser I i 

3mb.237 

5mb.287 

Canon LBP4-2mb...,.167 

OKI 400-2mb.93 




:l t par Warnffl %£ WESTERN DIGITAL 


MODEL 

SIZE 

SPEED 

TYPE 

PHica 

7345A .. 

.345MB. 

,„,_.14MS. 

..IDE. 

.$1S9 


.4B5M8W 

„~>J0M5. 

...,3.5* IDE. 

.229 

7546.... 

.54OM0. 

JIMS... 

.IDE_ 

. m 


l Vi'iir Wa\tmI\ 


MODEL 

SIZE 

SPEED 

TYPE 

PRICE 

1210,,.. 

.212MB,_ 

...I3MS. 

.,J.5" IDE.... 

.ST G9 

2250. 

.256MB... 

.12MS. 

.. IDE., 

__179 

2340 .. 

. 340MB. 

.,.12MS. 

J.flOE... 

. 199 

?J?C1 

.,425MB ...^ 

,,,, wm . 

...3,5" I0E.... 

. 21 g 

2540 . 

540MB.. 

.12MS. 

J$S IDE— 

—mJW 

AC310D. 

.IGiQ. 

.. ..TOMS. 

...3.5’ IDE. 

.555 


14860X2-66 ..$275 

I486DX33.... 185 

CX486DLC-40...79 

CX486DLC-33. 69 

586 P60.........459 

586 P66......... 589 

586 P90.,....719 

486 DX4100....,..... 589 




CFS420A 
420 MB 1 SMS 


Cfttl (ML ...... 

.210MB.. 

.13MS .... 

..IDE . 

. ...5165 

- 

CFA250A. 

.250MB.. 

.12MS.. 

..IDE. 

.162 

LPS 540A. 

CFA340A. 

.. ..340MB.. 

__13MS....^ 

__IDE. 

,199 


GFA420A.. 

.420MB „ 

.12MS. 

..IDE. 

.205- 


CFA540A___ 

.540MB.. 

.1DMS. 

.IDE. 

.,...239 


CFAB10A. 

.Si 0MB.. 

.10MS. 

'JSS IOE. 

.509" 


CFA1D80A. 

..1.0606. 

.10MS. 

.IS- IDE. 

.559 

MAXTOR..,. 


Quantum 

.,... 2$ IDE.$275 


<$P Seagate 

5T3491A...,428MB.11 MS. 

ST36&5A.545MB.J2MS 

i ST9T45AE.120M&.JIMS. 


.3.5 IDE..*229 

.3,5 ’IDE.3M 

,3.5 IDE,.....-219 


,,,.JMSL.540mg_... SMS.$379 

CONNER.CFA340S...._.340rog .12MS-™.259 

CONNER.CFPWM5.t.Ofipi.............9MS..„_ 

SEAGATE BAflflACUQA1 MG CACHE. 7200 RPM, SCSI 2 FAST 

ST12550N __2.1 gb.AMD.41329 

ST312C0N_-___J gb.BMS....689 


CONTROLLER BOARDS 

Promisa DC4DS0VL-VIB. 

IDE Caching Ccirrlrcilfer.„. St39 

' Adaptec 1542CX-ISA, SCSI Cwitroilflr.?49 

Adaplec 27427-EISA, SCSI Cwitr&lter. . .979 

IDE-'IO card, Jtsv'1 p/1 e.19 

inE/iom&'iM__ 35 


540 MB IDE~7546A 
ill MS access time, 
256 K-Cache 


D Logic 16 Bit ISA SCSI Ganlrolter w/Drlvera Cornl 
SCSI inclutaf. Faster than Adaptec 1542CF.. 189 

0 Lugic Fast SCSI PCI nlDrint A Cabtes. m 

0 Logic Fact SCSI EISA w4Drrvws £ Cadies..239 

0 Logic Fast SCSI VLB alters A Cates. 225 


EISA & PCI 
MOTHERBOARDI 
AVAILABLE 



MEMORY FOR ALL NOTEBOOKS & LASER PRINTERS! 

SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. 

HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. IOAM-1:30PM P.S.T. Circle 201 cm Inquiry Car 

Shipping is non-refundable * No cancellations on special order items • Z0% Restocking fee on refunds within 30 days * No refunds after 30 days 
Warranty replacement only • All prices final • Prices subject to change. • Manufacturer’s part numbers for convenience only. 

Trademarks are registered with their respective companies; 236. 386 f 387, 237, 436, SX are trademarks of Intel, Corp. 






















































































































































































Jameco Motherboards 

► Motherboards also 
| Hi available without 

CPU! Call for details 

• Diagnostic and 
operating system 
software available 

• One-year warranty 

95231 80486DX 50MHz w/CPU $519.95 

116118 80486SLC 66MHz w/CPU...349.95 

95222 804B6DX 33MHz w/CPU ...449.95 

79214 80486SX 25MHz w/CPU ...229.95 

82333 80386DX 40MHz w/CPU ... 189.95 

82350 80386DX 33MHz w/CPU ... 169.95 

115941 80386SX 40MHz w/CPU ... 119.95 

105321 80286 16MHz w/CPU.89.95 

RAM Memory 

41371 41256-100.256KBx1 ....$1.85 

41398 41256-120.256KBx1.1.75 

42251 511000P-80.IMBxl.6.25 

42219 5110O0P-10 ..IMBxl.5.95 

SIPPS 

41451 41256A9A-10 ...256KBX9 ..$15.49 

41700 42100OA9A-70.... 1M Bx9.... 54.95 

41718 42100OA9A-80 ....1 MBx9.. .49.95 

simms mmamm 

41523 41256A9B-80...256KBx9 ..$14.95 

41486 41256A9B-10 . 256KBx9.... 11.95 

41689 421000A8B-80 ...1MBx8....44.95 

41742 421000A9B-60 ....1MBx9....49.95 

41751 421000A9B-70 ....1MBx9....46.95 

41769 421000A9B-80..-1MBx9.. ..45.95 

SIPP to SIMM Converter 

• Use SIPP’s in place 

• Upgrade from a SIPP 

motherboard to a now SIMM motherboard 
without buying new RAM 

• Fits into standard 30 pin SIMM socket 

93382 SIPP Module converter.$9.95 

Keyboards & Keypad 

a ajxisnaimi B Ba 


78271 32-key keypad.$59.95 

67432 101-key enhanced .44.95 

17128 101-key enhanced (Fujitsu) 69.95 

Computer Power Supplies 

• Fits most popular desktop, 
mini vertical and vertical 
cases • One-year warranty 

• 8088/80286/80386 and 
compatible •Built-Infan 

19465 150 Watt (8088).$69.95 

67467 200 Watt (8088/80286).79.95 

19545 200 Watt.89.95 

19529 200 Watt mini.89.95 

65728 300 Watt .139.95 




Graphics/Memory Cards 

• 8088/80286/80386 
and compabble 

• One-year warranty 

• Expand your memory or enhance your 
graphics capabilities 

67459 VGA card.$49.95 

104660 Super VGA card.89.95 

91230 Monochrome graphics.39.95 

101688 VESA graphics accelerator.139.95 

112141 8MB memory card.129.95 

Parallel Printer 
Cables and Adapter 

28695 PPC Adapter.$5.95 

28716 PPC6 6‘ - straight cable.4.95 

28708 PPC12 12 - straight cable.8.95 

28741 PPR6 6 - right angle cable.6.95 

9-Pin Serial Cable 

31721 SAT6 9-pin serial cable.4.95 

DB25-Pin Extension Cable 

39538 25M10M Male to male.8.95 




Floppy Disk Drives 

• 8088/80286/80386 and 
compabble 

• Additional accessories available 

115810 SD800 3.575.25*.$129.95 

74384 FD235J 2.88MB 3.5*.119.95 

40774 356KU 1 44MB 3.5*.79.95 

17099 FD55B 360KB 5.25*.89.95 

17101 FD55G 1.2MB 5.25*.89.95 

79396 SD540 360KB 5.25*.49.95 




Floppy Controllers 
and 1/0 Cards 

• One-year warranty 

• 8088/80286/80386 and compabble 

19895 8088 Mulb I/O w/ floppy cntr.$69.95 

19908 286/386 Mulb I/O w/ floppy cntr ..59.95 

19596 8088 Floppy controller.29.95 

19617 Floppy Disk Two-drive controller..34.95 
19668 Floppy Disk Four-drive controller 44.95 

78713 Serial card 16450 UART....29.95 

67053 Serial card 16550 UART.39.95 

104678 Serial card -4 serial port UNIX....79.95 

104109 I/O Card 4 serial. 3 parallel.69.95 

105611 I/O Card.49.95 

105072 VESA IDE super I/O card.79.95 

Conner IDE 
Hard Drives 

• One-year warranty 

113751 CFS210A 210MB.$239.95 

115764 CFS420A 426MB.349.95 

93307 CFA540A 545MB.449.95 

Silicon Valley 
IDE Disk Drive 
Adapter Cards 

• One-year warranty 

10233 ADP20 16-bit hard .$24.95 

10250 ADP20F 16-bit hard/floppy.29.95 

10268 ADP50 8-bit hard.59.95 

10276 ADP60 16-bit hard w/ BIOS.69.95 

10284 ADP60F 16-bit hard/floppy 

w/ BIOS.74.95 

74114 ADP65F 16-bit hard/quad floppy 

drive adapter.99.95 

181870 ADP90VLSuper I/O card (VESA) ..99.95 

Monitors 

78676: 

• 0.39 mm dot pitch 

• Max. resolution: 1024 x 768 
66122: 

• Low radiation 

• 0.28 mm dot pitch 

• Max. resolution: 1024 x 768 (interlaced) 

87978 14“Amber monochrome.$129.95 

78676 14* Super VGA .279.95 

66122 14* Super VGA (Low radiabon). 349.95 

Input Devices & 

Accessories 

104441: 

• PC/XT/386/486/PS2 

and compabble computers 

• Microsoft® Mouse compatible 

• One-year warranty • Weight: 1 lb. 

104441 3 Button serial mouse....$13.95 

111860 Microsoft two-button mouse.59.95 

105515 Dual port game card.19.95 

110015 Trackball (serial).29.95 

94641 Pocket auto printer switch.17.95 




Surge Protectors 


99291 

• Electrical rating: 15 Amp. 120 VAC. 60Hz 

• EMI/RFI noise rejection up to 15dB 

• UL 1449 suppressed voltage rating: 

400volts • Clamping response bme <5 nsec 


• Call for OEM pricing 


99291 

EP6 6 Outlet wall plug-in... 

...$5.95 

99979 

EP6M 6 Outlet wall plug-in/ 



telephone protection... 

.9.95 

99987 

EP6C 6 Outlet wall plug-in/ 



cable TV protection.... 

.9.95 


7 Outlet Power Strip 
w/4 It. Cord 


• Audible alarm sound If surge protection is 
not functioning • Master power switch 

• Push-to-reset 15 Amp circuit breaker 
•Size: 3.25*Lx2.125*W x 1.125*H 

98749 LR69225 Power strip.$9.95 


HOT SPECIALS 


Part» Description 


Pri ce 

114489 Electronic organizer . $19.95 

106569 2400 Baud internal modem .. 39.95 
106577 2400 Baud external modem 49.95 
114905 9600 FAX/2400 bps modem 69.95 
115490 Teac 1 44MB 3.5* drive . 59.95 

101311 CD-ROM drive. 99.95 

114884 XT/AT parallel card. 24.95 

116054 XT/AT 2MB memory card . 99.95 
114585 AT 4MB memory card ... 109.95 
116062 XT/AT 32MB memory card 149.95 

20263 80-column printer stand_ 11.95 

112580 Latin 101-key keyboard . 39.95 

116038 140 Watt power inverter 79.95 
116046 300 Watt power inverter 149.95 


Portable 1C Tester 

Our hand-held 1C tester is an 
easy-to-operate. cost effective unit 
that includes excellent funcbons. 

• Supports TTL. CMOS. DRAM 
41, and DRAM 44 Series 

• Size: 7*L x 3.625* 

• One-year warranty 

73525 Portable 1C tester.$149.95 

1 Socket 16K-2MD E(E)PR0M 
Programmer 

• Programs EPROM’s. 

EEPROM’s. and Rash 
memories 

• Programs 16KB to 2MB 
EPROM’s 

• Menu driven software 

• Full screen buffer editor 

• File formats supported: Intel Hex, Motorola 
S Hex. Tektronix Hex. and Binary 

• 2 & 4-way Binary file splitting programs 

• 2 & 4-way Binary file shuffler programs 

• Includes adapter card, software and manual 

• Size: 7"L x 5.5“W x 1.75*H • One-year warranty 

101400 1 Socket 16K-512KB..$129.95 

78457 1 Socket 16K-2MB (above).209.95 

78465 4 Socket 16K-2MB Programmer 279.95 

104651 1 Socket 16K-8MB Universal.699.95 
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JAMECO 

ELECTRONIC COMPONENTS 


COMPUTER PRODUCTS 


| 


1355 Shoreway Road 
Belmont, CA 94002-4100 
FAX: 1*800*237*6948 (Domestic) 
FAX: 415*592*2503 (International) 

Call lor our ne w 1994 Catalog today. 

©1994 Jameco 11/94 


Mention 
V.I.P.# NB4 


Call 1*800*831*4242 to order today! swriwsT 
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28612MHz 
Bare-bones System 

Includes motherboard, computer case, 
power suppty & keyboard 

•Intel 28612MHz 
processor 
•1MB RAM 

• 1 2MB (5.25*) floppy 
disk drive 

•IDE hard/floppy 
controller 

•Five expansion slots b*‘4r 
•Two serial & one parallel port 

115705 286 12MHz .$199.95 

386 40MHz Bare-bones 
System 

Includes motherboard, 
computer case and 
power supply 

• 386DX 40MHz 
processor 

• 128KB cache memory 

• Memory expandable 
to 64MB 

• One-year warranty 

114471 386DX 40MHz.$299.95 

486SX 25MHz Bare-bones 
System 

Includes motherboard, 
case, power supply & 
keyboard 

• Intel 80486SX-25 CPU 

• Memory expandable to 
32MB 

• 256KB cache memory 

• One-year warranty 

• 1 parallel, 2 serial & 2 game ports 

115959 486SX 25MHZ.. .$419.8 5 

hfo. Super Highway Accessories 

67598 9600 baud FAX/2400 bps 

internal modem.$59.95 

112061 SAMS Navigating the Internet 

Book.24.95 

Intelligent ISA IDE Caching/ 
Mirroring Controller 

• Supports 4 
hard & 2 floppy 

• Two individual £ 

IDE ports 

-allow 4 drives working In single, 
mirroring or merge mode 

• Up to 16MB of DRAM upgradable 

• One floppy port (360K, 720K. 1.2M. 1.44M. . 
2.88M) 

• DOS, MS-WINDOWS. Xenix, UNIX. Novell 
Netware and OS/2 compatible 

• One year warranty 

116311 IDE Controller.$149.95 

Heat Sink/Fan for 
80486 CPU! 

Keep your 80486 cool! 

• Just snap it in without 
having to remove your 
CPU from the motherboard 

67660 486 Heat sink w/Fan.$12.95 

Jameco Desert Cooler 

• Exhausts hot air out 

• Cools down your 
computer by more 
than 80% 

• Installs on the back panel of your computer 

• Size: 4.8*L xl 6*W x 1,5’H • CFM: 30 

79011 Desert cooler.$49.95 

TSM Fan Card II 

• Circulates air 
directly on and ; 
around boards 
and components 
prone to overheating 

• Can be installed into any PC slot 

• Size: 13.4*L x 0.7*W x 3.3’H • CFM: 25 

79020 Fancard II.$34.95 



Circle 178 on Inquiry Card. 









































































































































We Carry 

ALPS 

BASF brother. 

Canon 

CErrmamcs 

# CITIZEN' ccsssn 
CREATIVE LABS INC. 
CURTIS Dataproducts 
BDBDQDD Dyson 

EPSON - EXABYTE 

FACIT FUjrrSU 


GRAHAM MAGNETICS 

SBSCDM Stilus 

ES SEEKS IBM 

L-HEGA ^KaDCB^a 
3M M. TALLY 
maxelL MICROSOFT 
Nashua SEC 

OCLI CHgOAIA 
Olivetti OLYMPIA 

OTC PACIFIC DATA 


SPolaroid qms 
QuickS hat 
Quma ItDGHDBT 
<SP Seagate 

(umj 

SETKOSHA cobonJ 


SONY. 

SYQUEST &TDK 
TEAC. ■IWfWMI 

b&S&His TOSHIBA 

TRIPPL1TE_ 

Vfcrbatim 

and many more 
OEM supplies! 

ALL LOGOS ARE THE 
PROPERTY OF THEIR 
RESPECTIVE COMPANIES 

HIGH-CLIP 
PREFORMATTED 
MF2HD 3.5" HD 
1.44MB DISKS 
10 PER BOX ... $3.70 



LOWEST PRICES 

Prices in US $ from America’s Leading Exporter 


DISKETTES (10 per box) 


DESCRIPTION 

TDK 

BASF 

MAXELL 

2M 

5«/«" DS/DD 

$ 3.15 

3.15 

3.35 

3.35 

5’/4" DS/HD 

4.75 

4.35 

5.35 

5.35 

3Va" DS/DD 

4.25 

4.95 

5.25 

5.35 

3’/i" DS/HD 

5.35 

5.45 

5.55 

5.65 


BULK DISKS 


RICOH 


TONER 6000 + . $ 12.95 

TONER 80 PLUS.31.95 

TONER 150 PLUS.31.95 

OPC KIT 80 . 102.95 

OPC KIT 81 .102.95 

OPC KIT 150 . 102.95 


DESCRIPTION 

FORMAT OEM GRADE 

5'/4" DS/DD 

$ 0.20 

0.22 

5Va" DS/HD 

0.27 

0.29 

3Va" DS/DD 

0.31 

0.33 

3 V#* DS/HD 

0.34 

0.36 

DATA CARTRIDGES 

DESCRIPTION 

2JL 

MAXELL IBM 

DC-2120 

$ 9.59 

9.29 8.99 

DC-6150 

11.59 

11.29 10.99 

DC-6250 

14.59 

14.29 13.99 

DC-6525 

18.59 

18.29 17.99 

STREAMER CASSETTES 

MAXELL 


TEAC 

CS-600 HD $ 10.25 

| 60 MB 

1 CT-600H. $ 11.75 

CS-600 XD .11.25 

150 MB 

CT-600N. . 16.75 

CS-600 SX .. 17.25 

1 600 MB 

1 CT-600F .. 23.75 

4 MM & 8 MM CARTRIDGES 

DESCRIPTION 

TDK 

SONY EXABYTE 

4MM 60 Meter 

$ 5.25 

5.95 — 

4MM 90 Meter 

6.25 

7.35 — 

8MM 112 Meter 

5.95 

7.45 10.75 


KYOCERA 


TONER. $ 27.00 

DEVELOPER.99.00 

DRUM.135.00 

FUSER .183.00 


DIGITAL 


LN03X-AC TONER KIT . . 
LN03X-AD OPC KIT .... 

TK-50 TAPE CARTRIDGE 
TK-70 TAPE CARTRIDGE 
TK-85 TAPE CARTRIDGE 
RA60-P DISK PACK .... 

Dec Ribbons & other supplies 
Please call for ihe lowest prices. 


$ 36.75 
114.75 
. 16.75 

. 26.75 
. 27.95 
595.00 


IOMEGA (Bernoulli Cart) 

5 •/«' GOLD 20 MB . $ 53.00 

5 '/a* GOLD 44 MB . 83.00 

5 •/«" GOLD 90 MB .77.00 

5 •/*' CLEANING KIT. 30.00 


OPTICAL DISKS 


SyQUEST (Removable Disk Cait.t 

44 MB . 

.$ 56.75 

88 MB . 


105 MB . 

.56.75 

200 MB . 

.78.75 


DESCRIPTION .MAXELL VERBATIM SORT 

3.5* 512/128 MB $ 19.75 20.75 22.75 

3.5" 512/230 MB 33.75 31.75 34.75 

5.25" 512/1024 MB 57.75 58.75 62.75 

5.25" 1.3 GB 70.75 71.75 77.75 


HEWLETT PACKARD 


CANON 


BC-01 INK CARTRIDGE . 
BC-02 INK CARTRIDGE 
BJI-481 INK CARTRIDGE . 
BJI-642 INK CARTRIDGE . 
BJI-801 INK CARTRIDGE 
EPS/SX TONER HP 92295A 
EPL/IIP TONER HP 92275A 


16.95 

18.95 

11.95 

14.95 
8.95 

59.95 

54.95 


INK JETS 


TRANSPARENCY/PAPER 

HP51604A 

.. $ 0.50 

HP516302 

. 15.75 

HP51606A 

. . . 20.50 

HP51630S 

45.75 

HP51606C 

... 23.50 

HP51636G 

. 37.75 

HP51625A 

... 22.50 

HP92261K 

. 52.75 

HP51626A 

... 20.50 

HP17703T 

. 35.75 

LASER TONERS 

RIBBONS 


HP92275A 

$ 57.95 

HP92151H 

.. 4.25 

HP92274A 

... 53.95 

HP92155A 

. 11.75 

HP92291A 

. . . 99.95 

HP92155L . 

. 13.95 

HP92295A 

... 63.95 

HP92156S 

.. 8.45 

HP92298A 

... 93.95 

HP92154B 

109.00 


We carry a complete line of HP Products. 
Please call for the lowest prices. 


PANASONIC 

KX-P115 RIBBON . $ 6.69 

KX-P155 RIBBON . 6.69 

KX-P4450 TONER KIT . 28.69 

KX-P4450 DRUM KIT . 115.69 

(CALL FOR OTHER PANASONIC ITEMS) 


TEKTRONIX (Phaser III supplies) 

016-1123-00 COLOR STIX BUCK ... $123.00 

016-1124-00 COLOR STIX CYAN . 71.00 

016-1125-00 COLOR STIX MAGENTA . 71.00 
016-1126-00 COLOR STIX YELLOW ... 71.00 

016-1144-00 CLEANING KIT. 28.50 

016-1103-00 TRANSPARENCY SHEETS . .118.00 
016-1219-00 TRANSPARENCY FILM . 118.00 

(CALL FOR OTHER TEKTRONIX ITEMS) 


EPSON 

RIBBONS LASER 

7753 . . $ 3.45 

7754 . 3.85 

7762 . 5.85 

8750 . 3.05 

8755 . 3.45 

8762 . 5.85 

8763 . 4.25 

8764 . 9.05 

8766 .... 17.75 

8767 .... 11.45 


S050002 $ 84.95 

S051005 .. 123.95 
S051009 .. 145.95 
SO51011 .. 126.95 

INK JETS 

7750 . 46.95 

7760 . 16.95 


S020002 

S020025 


18.95 


COPIER TONERS 


CANON 



F41-2302-100 . . . 

. S 

75.00 

F41-4102-710 ... 

. 100.00 

F41-4214-700 ... 


89.00 

CANON COLOR 


F41-6811-000 ... 

. $ 

83.00 

F41 -6821 -000 ... 


83.00 

F41-6801-000 ... 


83.00 

KONICA 



946-181 . 

. $ 

9.25 

946-241 . 


12.25 

947-376 . 


31.25 

MINOLTA 



8915-743 . 

. $ 

12.90 

8915-348 . 


27.90 

8931-202 . 


76.90 

MITA 



37037011 . 

. $ 

12.25 

37041011 . 


5.25 

37042011 . 


27.25 

RICOH 



887051 . 

. $ 

5.75 

887132 . 


6.75 

887143 . 


17.75 

SHARP 



SF-730MTI . 

.$ 

16.50 

SF-830MTI . 


14.50 

SF-980MTI . 


33.50 

TOSHIBA 



T-220P . 

.$ 

17.80 

T- 61P . 


7.80 

T- 68P . 


8.80 

XEROX 



6R-229 . 

.$ 

27.90 

6R-244 . 


51.90 

6R-257 . 


41.90 




IBM 

RIBBONS 

LASER 


1040150 . $ 8.20 

1348330 $ 

520.00 

1040282 . . 45.30 

1348331 .. 

295.00 

1040440 .. 11.40 

1348347 .. 

170.00 

1040930 . .. 7.50 

1348349 ... 

. 37.00 

1299095 ... 1.70 

1380200 .. 

143.00 

1299790 ... 9.90 

1380520 .. 

160.00 

1299845 ... 3.90 

1669113 ... 

15.00 

1299933 .. 13.80 

1669115 . . 

. 60.00 

1319308 .. 11.30 

1669151 ... 

60.00 

1337765 ... 2.70 

70X7001 ... 

. 71.00 

1361195 ... 1.50 

70X7002 .. 

175.00 

1380999 ... 3.40 

70X7003 . . 

17.00 

6295158 .. 28.40 

70X7280 .. 

33.00 

6328829 . . . 5.30 

70X7281 .. 

121.00 

6845100 .. 28.90 

70X7243 . . 

363.00 

7034437 .. 27.50 

70X7244 . . 

276.00 

7034640 ... 5.40 

70X7285 ... 

83.00 

7819690 .. 12.50 

70X7286 . . 

379.00 


MAXOPTIX 


OPTICAL DISKS 



800 MB WORM 

OC-800 . . $ 103.00 

650 MB POLY 

512/1024 

69.00 

650 MB GLASS 

512/1024 ... 

109.00 

1 GB POLY 

512/1024 

93.00 

1 GB GLASS 

512/1024 ... 

139.00 

1.2 GB POLY 

512/1024 

99.00 

1.2 GB GLASS 

512/1024 ... 

139.00 

CLEANING KIT 



OC-800 DRIVE CLEANING KIT . ! 

$ 43.00 

MEDIA CLEANING KIT. 

20.00 

TAHITI CLEANING KIT. 

190.00 



—,-1 


STARTECH 

COMPUTER SUPPLIES 

5575 Magnatron Bivd., Suite G 
San Diego, CA 92111 USA 


TEL: 619-278-2600 
FAX: 619-278-2780 


EXPORT SPECIALISTS 

TERMS : C.O.D., BANK DRAFT, 
WIRE TRANSFER OR L/C AT 
SIGHT. P.O.’S ACCEPTED FROM 
RECOGNIZED INSTITUTIONS ON 
NET 30 DAYS. PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE.WE 
CANNOT BE RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. 


Circle 186 on Inquiry Card (RESELLERS: 187 ) 
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SmartCache 111 host adapters offer the best performance in today’s de¬ 
manding computer environments. Add optional hardware caching to boost 
performance even more, especially under multiuser, multitasking operating 
systems. SmartCache III, the Smart Choice for top SCSI performance. 


fee U» At 

COIIIKHTMI'M 

November 14-18,1994 
Ids Vegas Nevada USA 
Booihft653 
LVCC 


| B SCSI-2 Controller 


dpi SrtwrtCsdw III 14WB 
oF each* and SmodDiWl 

DPI SmarlCncho III 
|cache hjimod atf} 

Adaptec AKA, IS 4 2C 



Recomputing April 1994 


Call DPT (800)322-4378 or m (407)260-6690 
for die SmartCache HI dealer nearest you. 


Disiribulcd ProcessingItechnology • 140Candace Drive, Maitland FL 32751 - U.SA ■ Phone: (407)830-5522 - SaiesFAX (407)260-6690 FAX (407)260-5366 

Circle 174 on Inquiry Card (RESELLERS: 175). 















LAPTOP & NOTEBOOK MEMORY 


Toshiba 


AST 



PtMifinil/lSSl 

4Mt__ 

$170 


16MB... .. 

. 5769 

PowarEiUL 3/2$$!, 3/2S5L-Q El 

4MB_ 

$179 

P.cTniwm Exm 286. 386$X/20.25, 2SC 

4MB.. 

. 5149 

Draua MB 486 

4MB _ 

-5205 


I 6 M 2 

5B39 

Compaq 


rterc 

4MB __ 

$719 


BMB .. 

..aw 

Cuncor ta 486 

4MB __ 

.. $209 


BMI . . 

..saw 

Cantu n 3/20, 3/25, 3/25* 

4MB_„ 

-SI 75 


BMB 

$375 

CaaEura 4/25 series 

4MB... 

$180 


BMB. 

. $365 

LIT 386$/20 

4MB__ 

..$229 

ITT LHe Wj 25: 2H 2Se 

4MB.. 

. $?79 


BMB_ 

$395 


IAMB 

57?9 

LIE LH* 4 /2 5c 

4MB_ 

$219 


BMB- 

. $399 

Ski 3B61/20 

4MB.^ 

..$199 

IBM 



It P$/2 a$7$K and Think Pad 700, 

4MB___ 

-$309 

700c, 720, 720i 

SMI.. 

.. $3B9 


T 6 MB_ 

$1059 

\ ThinkPad 7101 

■IMS. 

. $SB9 

8 MB 

$310 

MSINclehaak iJlII) 

2 Ml_ 

$99 


4M|_ 

.. 51B9 

L40S5C. N333X. P$/Nole 182 

4MB 

. $1B| 

L4DSX, K/Nmc 182 

£UB__ 

$29$ 

NEC 



H LIltheLilt Vtim {fli «ndek) 

4MB_ 

$229 


BUB_ 

$440 

!ftnW.«ig mt m mwMJ 1AM 8 . 1 ] n 

$954 

Ultrakilf III, SL/25C 

7MB . 

- $79 


IM|___ 

$169 

UltraLHf 51/20, 5L/2QP 

2MB. 

_ $79 


BMB 

$259 

Pca$p«d 286, 3865X/I6 

4MB. 

$179 

Texas Instruments 

r i nvdMale- 3000 (oil moddsl 

2MB_ 

. $79 

If Tie-utllMalf 4000 (all maiels] 

4M*....._ 

. $1*9 

Tia«rlMUikWq$Lt/?5 

2MB. 

,.$F29 


TliOOXE. UM.3100E 
BtWSX, 32fl0$X, sxc 


4|W 134 DO 


T44O0. Ta4M idI> made i | 


m r HOO. T4 SOD. MMQ, I4700 [d mobs) W 
T5-400. TS200: T5200C T85O0 

Xefiith 

Rfcff l N»rp 320L, J20L6, mi mu 


uni E Matt 475 $=ri« 

E 5p«M 4705,4755 
Mas tersPsi i 341651,. SLC. 51* 
Moslur-sPeri 336$X 
Supers P-nrl SX; 2 86 e; SliiasPafE 
SapniPart 286; 286s 
SopmlVl Wte, SEtmPerl 


SI 


1x9 |3-chip| __ _ $ 43 

4x9. $ 155 

1x36 .... $ 181 
2x36 .... $ 354 


7MB..._ 

$99 

4MB .. 

.$169 

BMB . ... 

$319 

2MB.. 

... $B9 

2MB__ 

.. $79 

4MB__ 

$149 

4MB 

$149 

BMB_ 

$390 

16M8 _ . 

$935 

469 __ 

$ 2 n 

m __ 

.$419 

4Ml..._ 

$1B9 

FWI._™ 

$699 

8 M Mill 

$479 

! 6 MI cun 

5959 

2 M 8 

._ $89 

2 MJ _.,_ 

.510* 

8 M 8 -. 

.$384 

Oliiii- 

$449 

tUf: 

$18 

7JM 

.$90 

2MB 

SJ! 

2UB . 

$139 

1MB . 

. $F39 

4MB . 

sm 



iMIxlTtalfAtf 
53 24136-70IIMISI 

m n MAH.. 

3U.B T 3*-73 MWBI . . 
2MB *36 70 [BMB I 


_ 541 
505 
5155 
.. 5111 
., 5354 


PERSONAL COMPUTER MEMORY 


m 


AST 


4MB 501159 001 _ $152 SMB 501159 00 253*9 

Brava 3/25i 

2MH 54)0710 004 .$96 (MB 5MB74 007 . 5319 

Iduntau! 386SX/7D: 25, Advnnicgt! Pro 5X/25, Biuvd 3/33s 

2MB 500962 001 . SB9 SMB 5M962 Q02 . 52S9 

JUvwiIdkI Pro 486&K/33; 5X/25, Bjuvb 1C 4/2$s; 33; 33s; 
5H4/W4 

2MB 500987-001 .S72 4MB 500987-0025T59 

Preniin 386/2S; 33; 3Jf, ft whim I 3S6SX/F6; 70; 75 

I MB 500-700-003- M2... $47 

AdvairlDHt 486/25; 33; 3% 5X20, Brava 4/33; 486/75; 
f( umiuiti 4/25; 33U, 5#f V pr 5£ 4/33 

2MB 50071B4MM 7BB-005_549 

Advaiiiand 4*6/75; 33; 33* 5120, Puwjr Pmcum 3/3& 
4/33; 35s; 504 SO*. Prtmwni m/33Tf. 486/25; l 2STE; 
n- 33E; 33Tt, Pn-ttmim II 3*6/2$; 33 , 4*6/33, 4W5X/29 
Pinmium $rnrrr $14/33 

4MB 5007*0 004 ..$179 SMB 504)7*0 001 $351 

Compaq 

tuiimv 3/25ff 3/2 5 u 


*MB 141747-MI . $319 


141683-001 
141185-MI 


585 

$354 


2MB H17H-MI .$69 

Hj-Vv Pipliri'g 4/25s, 4/33, 4/50 
I MB 141682-001 _.. $39 
4MB 141614-001 $181 

DaskPrs 386-20, 25 
4MB 113132-001 $180 

DaskPra 386s/16 

4MB (125i4 00t_$100 4M0 113634-001 . $755 

| f - LicshhD 3/25% 3314/2515; J3fc 66 i. 2S6N; 3S6N: 3S6SX/I0; 


4MB IE3145Ml , $244 


' 70IL ByslBBrfralrSeriev 
PwlobK 486c, M Se-rici 

2UB 1F8109-MI_ 

4MB 


__ $05 

112077 Ml .. $354 


110190-001 .... 51 BE SMB 
PraSlyaia K Swver 486/33; 017/66 

IW*0 P49320 001 5449 

EfcskPla 38*33, 486-33, SpRuito 
7JW 115144 001 _599 W 11651NM1 _ 5379 

Dell 

Pfrtttr Drsklnp 3250; P, 3330, 333P, 433P. 486P, 488D 

4Ml 310-7597____$101 

PowiLma WwkslallDc 420; 425; 433; 450; 450BE/2, 466 DE 

2M8 310-2446 _505 DM* 310-3460 _... $317 

MtW PemsEine WwbtailgB 470; 42S;433; 45Ut 4SDH/2,4665E 

32.MB Krl 310-2630 _512B0 

ParfamianH T, L 8 *1 *#Wm 

310-3315__$I0I 14MB 310-3317 _.„. $440 


Hewlett-Packard 

V«im a$/l6$; 70P(; B$/2(fc 20C? li, 25C 


I Kir 


DI542 nr 14424 . 


.. $1H9 


V«na 3B8/1WH, 386/30H, 386/Z5N PC 

m 024041_592 m 02404*_5310 

Vetl-ra 486 PC 7SI; 13T; 48*s/20; 4/25H; 3 3N; SON; 66H 

7MI D23II1.$BS m D21S21 $354 

Verirn 384/2 S; 48&/2SU; m/m; 4B6/5QLF; 4*4/660 

m 023811 _.._585 SMB 021521 _ 5354 

Yactin 386/339% 33NI 

7 bt 027144_597 SMB 82715*_5310 


PowerMac 286/12; 5X/T6, 5X/20 

JMlKir OP-410*183_ 

Ph«nN1uI* 5X/20 

7M1 CPU Hci]i uili- 0P-4l0810f . 

2M1 bp Board OP-410-S102fflE03 

Zenith 

Z $mif 4755E, 433DL 450DE 

4Ml Mt432 _ 

BM4 ME-[02 

Zcailh 2-386/20; 25; 33, 33E 

EMI 7UBO0ME _ 

4MB JURffllMit 

Tniik 1-3B65X/20,286LP*, HI 
m lot 2-105-1 _ 


$91 


REMOVABLE HARD 
OMSK DRIVES 

tit# lueUute: CM**, litterfagt, 1 CprtHiige * SeftWiJfr! 

Drive Iniernnl fxtemnl Parallel 

105MB. 3.5 “$310 __S4B9.. . $423 

270MB, 3.5_$514_$73) ... S442 

tafa end id winded 

(Pn^ce fi CMrtHM^es bv pj hc-^j*ad eepardtdl^y 

CARTRIDGES 

105MI.____$59 270MB__ $89 


FAX /MODEMS 


Megahertz 

PCMCIA 2.0 Daio/fot 

MLB 1440% FAX/Modem U1144/Eald U2I44 ., $209/5239 
11,40% Fi(/U]de.n failunntLl lp«j K i. ka nlubiahm . 530? 
Patkel Wadenrs, for ony Kritl peri 

14,40% FXX/Modmii_$239 

96/960% FlJ/Wofcm . —. $219 

Hayes 

fewa 14,400 Fot/Modrni, Inwiml/ticferniil_$TI3/$l4l 

Opt™ 14,4410 ! dk. MdOeti lr 2 E;nol/[iFiriHd_$387/$390 

||£VJ Opt™ 14,400 Inx.-Alndn Potkal EiclEmnl_$307 

town 20.% WModBm. fxtErad.... $27 F 

Opt™ 20% Fm/Modfim -HlEra.-FilErnal . $3*7/$435 

US Robetlcs 

WcMdporT 14,400 Im.PCMOJl__ $199 

. sm/sn* 

..$239,75219 


dru $porftfef 14,400 Fn Eil./bn . 
WfF $porNb 7B.0W hs^ Eki/Lh 


Mih ,BM 

lew AMGSA EnlorpriB 386, Hurdle 386. Sprintu 386 (nil modElij 

2MB tT/rt.594; BMB. r 4,A $379 

m AMOfliX EtderpriM 4*6, Huirih 486, $prinln 486 (dl madefsl 

4M0 M. _„S1« IWK «/* $659 

PS/1 286, 386$X 

2MB 9 If 9*35_5*7 

4MB 9219694 ._ Dll 

P$/1 CumulinnI, Emnlinl Experl madeh x43, x44, 
PS/Vduepeinl all rnedeli exttfl C'X«fl« 

4MB 91F9J9D... SIM 



PS/1 Consultant. EssEntiuL Expert models j76 

16MB U 1 9619291_ $63! 

PS/2 23/286,30/286, mcniary adopitf 1497259 

ZMB fci 30F53M_$81 

P$/3 35SX; lS r 40-5X, JOT, 5551; 15, 6 S$Jt L$, 70, XSfeliett 

2MB 4450604 _5*5 

PS/2 ro-tfl; Alt; m 861, PS/1 Ceutditwi, fnnMl 
Erpirl madds i ll, i!3, il4, PS/VokiEpafnl On SErie-s 

2MB 645060B. $85 

P5/2 35SX; L5, 405X, 55St H 6S5X; 1$, XSroiMn, PS/ 
Veluepoinl Cxx seriaf, adept Er bean) 3-1F 3D 13 m 34F3077 

4MB 34FI933 ur I7F997?_$181 

PS/2 3SSX; LS, 40SX, F5/Val*palBr *«!« 

BMO 6450129 _$354 

PS/7 90 IP. 9$ TP, P7556, 57 (bOIv PS/1 Pm M?i 73 

2MB 6450902_$85 

PS/2 90 IP, 95 KP, P75 IptfnL 56, 57 {d1(|, 

P5/1 Ceasullent, EssenlkE, ixpetl njudfli ill, *13. a 14, 
PS/1 PreM2173 

m 1450128 _sm 

INI W50130 ....$354 

Eipursrur bum d s Far $0, 40Z, 55$X. 60, 65$X 

7SH|*/?MB 1497259 . $199 

NEC 

NfW Image 425,433, 466 

4M8 41012002 _ SID 

I 6 U| 410 12W3_$647 

Ready * 3 $, 433 

4Ml N/A . . 5195 

I6M2 K/l . $649 


Evergreen 

NEW Fv4L ' r 9 <c<un 10 

3165X11,20 *2/i3 ___ 

3B60X25 a/a... 

U60X33 a/a... 


Intel 

Ifftel OvcfOrtvc Processors 

Ovei Dfivp 486DX- 50 far 4Bi5l11, 20.25 . 

dvtifliw 4K0X 61 ku 4860133_ 

Kingston 

SX/Nowl ut cpu 

TSMHiSai_5169 33MMI|3KJ_ 

SlC/Kaw! ^cnjtinpni- 
XMWitMQ-5219 MMHrlHC) 


LASER MEMORY 


$15? 

. $362 


_ $39 
. $181 


CZHM . 5354 

334770 __$179 

334450_$19$ 

150333$—__SIS? 

1/1_$101 

N/A_SI 91 

N/l_^S18! 

2560057 000 ? ..S 1 W 


STANDARD! 


Hi TOO% guabaiuteed 

Memnry Gu^ranlfed -100% 
Cnmpiitjble in form, fit & function 

■ EASV TO INSTALL 
All producl* user instullnbic. 
insta \hn\mt insl rudions indud vd 
with niosT mcninry products 

Hi FREE SUPPORT 
Free technical support & direct dial 
lines for immediate response 

■ SPECIAL PRICING 
Government &. educational pricing, 
special volume pricinti 

H plus . . . 

Overnight delivery available 
No surcharge un credit cards 
Corporate PCs, APO/FHFs welcome 

DON'T SETTLE 


MONITORS 


MAG Innovlsion 

MKI5F, 15' Lnc-gv ?Bdpi FU 1280 x 1024111 6 DM 1 . MPBll... $439 
QXIJF, 1 $' EPA, tUfi flM 1700 ^ mk 60H!, MPKII |l l»9[ $377 
DXI7F 17' EttdFf, .26dpi. FM.I2BD x 1D24MI. IDHi. MPRIi ... $ 6 M 
MXjiF,Tr Eihv, 70dpi. Dot, FM0 x 12IDW. 60 «t_$1,799 


CD-ROM DRIVE 


WEARNES 

0£cT-h erven 5uper6p:n DeulbLe Spse 

* i XuiIijl- Speisl, 2Wnifc, UtObh. 
intonul ilmv 

* i JXl-ttlS IllEiTtljLV l jJlF 

* InvIiukiL fiiWe* $i|{r 

* One ycif Kpajtpma s - 1 





V ^Iiiipi% .V 
^ A t>t mot v vS 



CPU UPGRADES 


Cyrix 

486 Upgrades 

Ci48M)li ! -33/6i_$334 _S2S2 

C^OCW-IS/H)_ 5292 ti4B4yis ? -25/5G 5252 

Ei4l65b 3 -2O/40____ $226 


$7J9,/$4J9 
. 5319.^99 
_ 5489/S69! 


$149 
.. $2B9 


E FROM USA l 

mzHxim 

INTERNATIONAL ORDERS 


714*448-7750 


FAX ORDERS 

mmMm 

BUSINESS HOURS; 
Msnduy - Friday, 7 am‘5pm, P.5.1. 
Salurday, 9<nn-3pm, Orders Only 



Canon tIP-4,4 UH, 4Pkj 

I MB $63-2230_$104 2M0 i/1_$14$ 

Bps«l EPt 6000 

2MB 1B540I _512D 4MB N/l_,,.5198 

Epson flutinaLusei II, tFL- 8 'JDC 

2MB 8/1.. $135 4MB N/l...5213 

HEVt Hi 1 LuitrJcl Mill. 4. 4M. 4$i. 45iM3. KL300, InkJet 600 

4Mt (706$1..Slfll 

HP LdhtJeI HP. Ill, III I 1 1110 

7MB 334751.. $97 

HP LawrFul H * UD 

2 MB 33444B__ $110 

IBM Lotef 4029 <d\ imriMs 
2MB 1183334 . ... $96 

QfcLlme. 400 

I Ml 70014701 _$67 

Pnoq^oriiL 4410 8 4430 

2M8 Bt-f+M_ 5126 4MB 

hwionk 4454)1 8 442Q 

?M 8 K3P441 _5129 4M8 

fuis Intnnwils Mkruinsea and XL 
1741 2555739-WO I $46 4M9 


MAIL OR FAX 0ROIVIS TO; 

First Souris International Inc. 

7 Journey * AEeso Viejo, CA 92656 
CompuServe Address: 75151,2421 


(hfitnui H>:l/iuw l rlpi4«r> n *l|il*i5*:rMi MiiSvod rimwilfc r H(i 
Nl «tkn ][ At,- / [V 5 -^nJ nim it. 'rn • ’ r i*i)li» Cskilm nirni la 
■ misa3s&*w»d>itii 



Circle 176 on Inquiry Card (RESELLERS: 177). 










































































































Watch your productivity SOAR! 


With VM/386 version 3. i you will reach new heights in productivity. VM/386 
is an multipie award winning Multiuser/Mult itasking DOS product that allows a 
single host 386/486/Pentium PC host to act as a true Multiuser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple 
applications at the same time. The user has complete control over their 
operating environment. Since VM/386 version 3.1 supports Windows 3. l and 
DPMI programs it also supports standard DOS applications. You may run 
windows in one session while running a DOS communications program in 
another session. 

Included free with all versions of VM/386 is Netpak which allows all sessions 
access to Novell, other networks, CD-ROMs, and other devices. 

The Multiuser version includes all of the capabilities of Single User and 
enables up to 32 users to share a single host PC. The users can be local or 
remote, serial terminals, graphic stations, or PC's all sharing the processing 
power and peripherals of the host computer. Applications can run up to lo 
times faster than on a Local Area Network. Other features include: 


Remote Management 
True MultiTasking for all 
users 

No hard disk reformatting 
Simple Installation 
Local or Remote 
capabilities 


Uses MS/PC DOS 
Free Terminal Emulator 
with multiuser version 
Increased performance 
Connectivity support 
Low Maintenance 


Low Cost 
Printer Sharing 
Hard Disk Sharing 
Modem/Fax Sharing 
CD-ROM Sharing 
Other Peripheral Sharing 


With more than tens of thousands of installations world wide VM/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control, Retail Point of Sale, 
Accounting, Wordprocessing, Database, Bulleton Boards, Automotive, Video 
Store, Restaurant, Software Development, insurance, Medical, Dental Office, 
General Business, Remote Access, and many more. For more information on 
VM/386 or the dealer nearest you please contact us at: 



IGC, Inc. 

180 Crossen Avenue 
Elk Grove Village. IL 60007 
USA 


Phone (708) 364-9200 
U.S. Sales (800) 866-5597 
Fax (708) 593-2790 
BBS (708) 593-2789 


Circle 196 on Inquiry Card (RESELLERS: 197}. 




















The Micro International 3600 Pentium Notebook 



... speak softly 
and carry the 
fastest book. 

$3400 

Dual-Scan Color with 250mb HD - 8mb RAM 


9.5" Active Maxtrix 
Color or Brilliant 10.5" 
Dual-scan Passive 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible sound card I 


Mic / Speaker / 
Headphone jacks 


PCMCIA Type 2 card slot 


250mb removeable local bus 
HD (up to 520mb available) 


JS 


Built-in Microphone 


3.5" floppy drive 

PCMCIA Type III slot 

Large 25mm 
trackball in the 
right place 

Heavy-duty 
NiMH battery 


Pentium 
66 mhz 


The Micro International 7500 486 8c DX4 Notebook 



$1700 


Mono with 486SX/33 - I20mb HD ■ 4mb RAM 


... or experience 
the value of a 
"Pentium Lite" 


Sharp & clear 
monochrome 9.5" screen 
(Active Maxtrix Color and 


Built-in multimedia speaker 
for the built-in soundblaster 
compatible sound card! 


Two type II PCMCIA card 
slots (equal to 1 type 3) 


120mb removeable local bus 
HD (up to 520mb available) 


Mic in / Speaker / 
Headphone out jacks 


3.5" floppy drive 


19mm trackball in 
just the right spot 


Dependable 
NiMH Battery 


4fi>6sx-33 
4£>6dx2-66 
DX4-1 00 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 19841 
Full Information (including specifications, all options & prices) available by fax or mail on request. 

Fax (713) 495-7791 Hours: 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 

1 - 800 - 967-5667 


Circle 192 on Inquiry Card (RESELLERS: 193). 



















The greatest concept in flexibility : 


universal modular system 

The Ultimate in Flexibility. 

Recortec’s new Universal Modular 
system (UniMod™) offers you a versatile 
selection of modular components such as 
computers, monitors, and keyboard 
/video switches.,, in a variety of chassis 
options so you can design a customized 
system which best suits your particular 


Recortec's exciting new 
17'Ultra VGA color rack 
mount monitor model 


17 " Ultra VGA Monitor 


application. 


RMM-237 is a multi - fre- 


compacdy houses, moni¬ 
tors, computer peripher¬ 
als, hard and floppy drives, 
display cards, cooling fans 
and power supply. Don't 
pay for any of the extras 
you don’t need; mix and 
match components and 
make your computer 
system purchase more 
cost-effective! 


Warranty. All Recortec rack mount products 
are backed with a one-year warranty. 

Free Catalog. For a free copy of Recortec 
products catalog, call us today at: 


800 - 729-7654 


IIVif* 


quency, multi-scanning 
monitor containing a 
microprocessor-based 
digital control system, with 
1280x1024 maximum non¬ 
interlaced resolution and 
a 0*26 dot pitch, INVAR 
mask tube* Ruggedly built 
and encased, it is the 
perfect choice for your 
rack mount applications. 


M 




1290 LAWRENCE STATION ROAD 


SUNNYVALE, CA 94089 •TEL: (408) 734-1290 • FAX: (408) 734-2140 



Circle 189 on Inquiry Card* 















Nevada's Largest Computer Wholesaler Brings You The Lowest Prices 
On Memory, Hard Drives & Upgrades! 

Positively, Unequivocally, 100% Guaranteed Lowest Price. 

4MB MEMORY MODULES AS LOW AS $ 129 INTEL 486DX2/66 CPU'S $268 



HARD DRIVES 


GUARANTEED LOWEST HARD DRIVE PRICES 


SDK 

ST3290A 260MB 

ST3391A 340MB 

ST3491A 420MB 

5T365.5A 545MB 

ST3600N 525MB 

5T312O0N 1050MB 

STI2550N . 2100MB 


<& Seagate 


I5MS 
I2MS 
I2MS 
I2MS 
I0MS 
I CMS 
9MS 


m* 

IDC3 3* 
IDE 3.3- 
IDE 3.3* 
IDE 3.3* 


$196 

$218 

$244 

$318 


SCSI-2 $478 
SCSI $668 


COXNSR 

Moca SDK SPEED 

CTA210A_210** ISMS 

CFA340A __ 340MB I2MS 

CFA420A ........420MB I2MS 

CFA54QA 540MB I2MS 

CFABtO 810MB I2AAS 

CTA1060A/S— 1 OAOMI lOMSlDE/SCSi $65* 

Mqpgor 

- 290M8 15MS 

_ 345MB 1 AMS 

- 405MB I4MS 

__ 549MB 1 2MS 

%£ WESTERN DIGITAL 

.. 212MB 13M5 3.5* IDE 

.. 340MB 12MS 3 5' IDE 

....._425MB 1 2M5 3.3'IDI $138 

_S40MB 12MS 3.3”IOt $3 38 


7290.™ 
734SA... 
7405A ... 
7546A... 


OE $178 
OE $228 
OE $248 
Of $318 
OE $595 


OE $206 
OC $226 
OE $266 


1210. 

2340.... 

3430 .. 
3540 . 


$178 

$204 


Quantum 


IPS270VS. 

. 270MB 

I2MS 

OE/SCSl 

$238 

LP340A/S. 

340MB 

12MS 

DE/SCSI 

$278 

LPS540A/S. 

540MB 

I2MS 

OE/SCSl 

$348 

IPS1080A/S 

1QS0MB 

9MS 

OE/SCSl 

$718 

IPS 1225 

1200MB 

10MS 

SCSI 

$878 


MICRDPOUS 


MC41105 . 

MC22IOAV 

MC2217A 

MC2217AV 

MC2217S 

MCI926 

MC1936 . 

VC1936AV 
MCI991 


1050MB 8 5MS SCSI/IDE $628 

1050MB 10MS 
1626MB I0MS 
1690MB 10MS 

1750MB I0MS 
2100MB I IMS 

3O0QMB I IMS 

300CMB 10MS 
91 COMB 10M5 


SCSI $768 
SCSI $898 
SCSI $976 
SCSI $906 
SCSI $1378 
SCSI $1968 
SCSI $2018 
SCSI $3998 


PROCESSOR 

UPGRADES 


Evergreen 

Technologies 

IMPROVE PERFORMANCE 
UP TO 500% 


286 (616 MHZ).EV£8(*M486SIC2-30MHZ! $248 

386SX-16 420(X2| EVER{TlSXtC2-20/4OMHZ| $218 

386SX 25 MHZ<JC2) EVER |IBM-$tC2?5/50MHZ) $328 

386SX 33 mh*|X2) EVE«(IBM-SlC2-33/66MHZ| . 5378 

386DX 16 4 201X2) EVER (D SXL2-20/40 MHZ| $278 

386DX 25 MHZ |X2) EVER (T1SXL2-25/50MHZ) $318 

386DX 33 MHZ |X2) EVER |IBM 8 UGMTNlNG-33/66) $478 

386SX 16 MHZ (X3) EVER (IBM 8 LIGHTNING-16/40| $398 

386SX 20MHZ (X3) EVER |IBM 6 LIGHTNING-20/60) $476 
3 B6SX-25 MHZ |X31... EVER |I8M 8 UGHTNING-25/75) $498 
386DX 16 4 20 (X3( EVER (IBM 8 UGMTNlNG-20/60) $398 
386DX-25 MHZ (X3) EVER |IBM 8 UGHTNlNG25/75( $478 
386DX 33 MHZ |X3| . EVER |IBM 6.UGHTN1NG-33/99) $698 


MOTHER BOARDS 


486DX2/66.$376 

486DX W/OCPU $108 

(3VI. 3-166TT 2 880 A ZTT SOCKET) 

90MHZ PENTIUM EXP TO 128MB. 
256CACHE. 4PCI, 2 VESA, 5 ISA, ONLY $ 1 


D 

-RAM CHIPS 


1 DESOaPTION 120NS 100NS SONS 

70NS 

60NS 

64X4 

$2 25 

$2 45 

$295 



266 X 1 

$1.85 

$240 

$3 00 

$3 15 

$3 20 

256X4 


$5 45 

$5 95 

$6 45 

$6 95 

1MEGX 1 

$4.40 

$4 90 

$5.75 

$6 45 

$675 

1MEGX4 



$26 00 

$29 00 

$34 00 

256X16VRAM 




3500 

38 00 


CONTROLLERS 


2Ho«fDn»«»WM $49 

2 Hard Driver Ru . .. $69 

Hard and floppy I 1 Interleave $34 

DTC 3280 ISupfXxh 7 dmet) $139 

Adaptec 1742A 32 BITE'SA $418 

Adaptec 2842 BIX (VLB) $349 

Adaptec 1542 CFBvtMoPetiny ..... $214 

DTC6282 24 $149 

Hard only 168it . $9 

Hard and Happy w/IO_ $14 

Cabin Hard Dm* $9 

Cabin Hard and floppy $ 14 


ID! 


MEMORY BOARDS 


BOCA AT PLUS 

16 BIT MEMORY BOARD FOR 2 86. 386 

OK - $84.00 2MEG •$ 1SO OO 
4MEG - $238.00 8MfO $398.00 

BOCA RAM/2 PLUS 

For PS/2 2 lo 8M6 (irtei 1 MEG SIMMS) 

2M8-S198 4MB-$268 8MB $458 

2-8 MB FOR PS/2 50 & 60, 

2MB $119. 4MB $ 188, SMB $548 


COPROCESSORS 


80386 hMO0h£S: 


intel 


Cyrix 


8088MACHHES 
808735MHr $3B 

8067 2 6MHz $44 

8067 1 10MHz $78 

00286 MAOUhCS 
80287-dMHr $19 

80287 8MH7 $24 

80287 10 VH/ $49 

80287 XI $48 

80287 AT $78 

8306733MHZ $28 83S87 25MHZ |SX| $39 

B308740MHZ $48 83S8733MHZ|SX| $44 



SIMM 
! MODULES 

30 PIN SIMM MODULIS 

ioc»e acre xm et>* sare 


■256X9 
I 1MEGX3 

■ IMEGX9 $; 

* 4MEG X 9 
I 16 MEG X 9(360®’! 


$12 

$15 

$17 



$37 

$38 

$44 

$49 

$64 

$39 

$41 

$46 

$64 

$78 

$129 

$139 

$148 




$668 


■ 72 PIN SIMM MODULIS 

1 512X362MEG $76 $84 $98 

I 1X364MEG $146 $156 $196 

1 


_ 2X36 8MEG 

■ 4X36 16MEG 

■ 8X3632MEG 
. I6X3664MEG 


$319 $346 $396 

$618 $628 $698 

$1275 $1475 
$2695 $2795 


CPU’S 


80486SX/25 
80486SX/33 
80486 DX/25 
60486OX/33 
80486 DX 750 


ntJ 80486 DX2/50 $254 

■■ 80486 DX 2/66 . $268 

$76 80486DX4/75 . $518 

$98 804860X4/100 $596 

$188 PENTIUM 60 $498 

$238 PENTIUM 66 $678 

$338 PENTIUM 90 __ $796 


CPU COOLING FAN 


I WE HAVE THE LOWEST 
I GUARANTEED PRICES CALL! 


CPU DOUBLERS 

1 Cmlv P09 1 I 

■ ■ AHib ttdutry S«>r*kKd^ Chip Eavp T u b*ua 

a mm 

Cx486DRx 7 - 1 6/32. 

$238 

Cx486DR*’-20/40. 

$248 

C*486DRx z -25/50. 

.$288 

C*486DRx J -33/66. 

$338 

Cx486SRx J -20/40 . 

_$248 

Cx486SRx , -25/50. 

$259 


CACHE 

MEMORY 


800-982-2925 ! 




15ns 

2fos 

25ns 

8KX8 


4.95 

4.45 

3.95 

32X8 

14.00 

7.95 

6.75 

6.55 

64x1 


10.95 

6.05 

5.95 

64x4 


10.00 

5.95 

4.95 

16x4 


6.95 

5.45 

495 

128x8 



34.00 27.00 


For U.S. and Canadian Orders only 

HOURS: M-F 6AM-5PM / SAT 10AM-3PM PST 

TECHNICAL A CUSTOMER SERVICE CALL: 

(702) 394-0204 

PURCHASE ORDERS & INTERNATIONAL ORDERS 

FAX TO: (703) 294-11«i 

WE BUY EXCESS INVENTORY 


MEMORY KICKOFF SALE CALL US! 


IBM *•/* Memory 

..MIMORY .. PART#P*ICI 




Memory 


Oetkpro 286E 386-20, 20C 25; 25E 


AMWUF-n-p. w466 Ma-dfa48ft, 
Sprmto 486 |ol mcdeli).. 


PS/1 ond386/$X |2I21) 


2MB N/A $93 
BMB N/A $328 

4MB.. N/A $178 

16MB N/A $643 
2MB 92f9935 $88 
4MB 92F9694 $178 
PV23Q/2B6,25/286, Adptfcd 1497259 512* 3015348 $35 

2MB. JOT 5360 $83 
PS/2 35SX. IS. 40SX.70Z 61 061; 121. Aapt 8rd 6450609; 34F3011 
34F3077,502. S5SX. 655SX. P70,55lS. 651S X Stetion 

1204130 . IMB 6450603 $39 

7m 64SC604 $34 

rs250.50Z.55SX.60.65SX 28MB 1497259 $198 

216MB 6450609 $368 

7S/1 Coniuhnr*. E ttentiott 4 Expert modeh *43, *44 4 PS/VahiepcuM 
all modelt encept Cm tenet 4MB 96F9290 $174 

IAMB 961929! $598 

PS/2 70A21.A61.B21.861. PS/I Conwhom E«enlMjl A E»oer. 
modd**M.»l34.l4.PS/Volun«T4C«tera»IMB 6450603 $39 

2MB 6450606 $39 

PS/2 3SSX. IS. 405X, 5SSX. IS, 65SX 4MB 34T2933 $168 

PS/2 90 XP, 95 XP, P75 (Pair.|. 56 57 |all| 76.77, PS/1 Pro 2123 

7f*/& 645090? S88 

PS2 90 95 XP. P75 (Pain) 56. 57, (alQ PS/1 Contuhom. Euenl-ol, E.ptvt 
*11 *134*14.PVI Pro2123. PS/6000 4MB 6450128 $174 

BMB 6450130 $338 

PS2/235SX.IS 40SX ftVB 6450179 $338 

PS2 70'tar»d 801 ... 2BMB 6450605 $297 

32 BIT BOAJtDS 214MB 34P3077 $225 

32 BIT BOARDS 4-IAMB 34F30II $318 
PS/280A?I. A3 I A6I 4MB 6451060 $'88 

PS/280041 IV* 6450375 S?8 

PS/28CXI 11.311.121,321.081 161 2M6 6450379 $94 Cantina320,325.C 

4010*tSC/6000t 16MBI $768.4033I32MBI $ 1598.403c*6«Mi| $3298 


IV* 113131001 $59 

4Mb 113132001 $188 
4MB Board 113634001 $254 
4MB Model. 11253400) $188 
4 m3 113645001 $238 


Detkoro 3862GE; 25E .. 

Oedpro 386/33/331486/25. 

331,501, Sytfer-’pro 2MB 115144001 $100 

BMB 116561001 $378 

32MB 116568001 $1458 

5y«empro, Detkpro 6SXTEXPMD W/2M6 116569001 $268 

Carpoq’M* 264MB 129160001 $188 

Dnkpro286N, 3B6N. 3B6SX/20.20N, Peetoble 486t. Detlp.oM 
SvilemproLT Sann I 29160001,Pit>Signto IMB 11 8683001 $49 

2MB 118689001 $84 

4M6 118690001 $166 

6MB 12BB77O01 $348 
2 MB 141738001 $88 

BA® 141742001 $318 
2 MB Mwid. 141683001 $94 

4M6 Mod.le 14'684001 $178 
BMBMcdJn 141685001 $338 
16MB 14932000) $684 
32MB 149147001 $1524 
8MB 149911001 $388 
6A® 141685001 $348 

16MB 149320001 $648 
32MB 149147001 $1498 
16MB 149949001 $698 
37MB 149912001 $1398 
64MB 149913001 $2698 
I2BMB 149914001 $5600 


Pratno 3/25 & 25Z _ 

PxAna4/25». 4/33.4/50 


Compoq Pro 5<gma 


De«kP<o5/60,5/66M 
Prot*gr*o PC Server 486/33/66 


Ptotrgn>a 5/60 
Profcont 1005/60 
Prolont 20004/30,5/66 
Proliant 4000 4/50.5/66 


Thmkpod 300, Amtoro Trnka 
Tl.mkpod350.350C 360 PS/NOTE 


ThinkPad 500.5 IOCS. 2610 

CL57SX 

4 m 
BMB 
16MB 
4MB 

I hinkpod 700.700C. 720.770C. 750C 

BMB 


16MB 

rhmkpad7IOT 

4MB 


8MB 

PVNoteN4SSl. 

2ft* 

PS/2. N51. SIC. SX 

7MB 


4MB 


BA* 

laptop N33SX 140SX*PSNOH 18? 

?MB 


4MB 

140SX, PSNOTE 1820N1Y 

BMB 


2V* 33G928B $128 OxA.ro 4/25CX 
8v* 33G9289 $368 

BA* 6060378 $338 . 

I6M6 6060379 $647 SIT/286 


TOSHIBA * N 2l l !** l L 


TIOOOSEAE/XE 
TIOOOSE/IE/XE 
12000/T2000SX 
T2000SX/TIOOOLE 



Compaq Laptop A Notebook Memory 

Concerto 4B6 4MB $188 8MB $358 16MB $699 

2MB 139497001 $98 

4MB 139498001 $174 

8MB 139499001 $318 

4MB 146520001 1178 

AMB 146521001 $338 

16MB 146532-001 $718 

1\* 110235001 $75 

4MB 110237001 $218 

IMB 118303001 $79 

2WB 118304001 $108 

4MB 118305001 $198 

IMB 117081001 $79 

2wB 117081002 $99 

4MB 117081004 $178 

IMB 121125001 $98 

4a* 121125002 $208 

2MB 12976900) $13fl 

4a* 12976900? 120B 

8MB 129769003 $388 

16MB 129769004 $B0B 

4M8 14233/002 II78 

BMB 142337003 $34B 

l«MB 142337004 $71B 

4MB 190532001 $I8B 

8MB 190597001 135B 


LAPTOP A NOTEBOOK MIMORY 


A16T Satan 

Dec pc 320 Notebook 


Ep*onN83 Notebook 

tpeonN*5l/ 

EPSON 25C Notebook 
t*ere» Tempo W, 1X20 
- teCaria. 


2 MB Mod 
4MB Mod 

2a* 

2MB 

Gote«cy7000Nomad4?30Xl/$Xt 4M6 

I6A* 

Gateway2000486 4A« 

16MB 

Grid 1500 4A* 

Gtdl450SX 2 A* 

GoW*xGS320 386SX 16 I A* 

4A« 

NCt 3120 Notebcot 4 A* Mod 

NOT31 70Notebook 4MBMod 

PockoidBed Mognorci* Mitiul*. 1A* 

4A* 

PonaicnicCF 170/270/370 IV* 


37651 
ft PCIM. BA 
rRPDMBB 
mPOMBD 
AB005I! 
A80B77I 

AB0B7BI 
001 CO 
0026300 


52587 


T4500 14600.TI900C 
13 3VCXTS|T4700 


Sanyo I7NI; HNB4ZEOS 
Sharp6220 

Sharp6640.6781.6681 6785 
Sharp4700MZ-200 
Sharp 8501 Cdorpte 
nT.atehnoa?000 
Tll.o»e*noie3000SX,WlNSX 
Tl T forehnate 4000, 

WINOX/25 SX/16. SX25. DX2/40 
0X2/50 


N/A 
N/A 
3120*104 
3123*104 
N/A 
N/A 
CFBAI65 
SMMI002 
SNM004 
MBC NCMBM2 
a62IB 
N/A 
CE-471 
N/A 

25680340011 

25669960001 


$248 

$'49 

$298 

$498 

$198 

$'68 

$22B 

$98 

$108 

$188 

$1475 

$188 

$781 

$236 

$148 

$98 

$298 

$299 

$399 

$108 

$198 

$64 


yQST Memory 


Laser Printer Memory 


HJWMIA 4MB 

501159001 

$158 

MCOUU 

Canon IBP4. 4 lito* 4r 

1A*D 

$108 

2WG MG 

$144 

WIG 

BMB 

50115900? 

$341 

Epwm Action tutor II. 8000 

$108 

$210 


\tnt 

501159003 

$734 

Epton « 6000 and *ony tnote 


$I2B 

$198 

ADVANTAGE 386SX/70.71. PROSX/7 J 



Epiar. Action lotei 10008 1500 

$138 . 

$746 

UAV03/33-S 2MB 

500962001 

$88 

Iujitiv7l0087200 

$199 

$279 


IMB 

500962002 

$3*8 

hr Deduct 500.500C and 350C $38(256*) 


BRAVO ASI486 4MB 


$196 

1*2.20, 


$98 

$164 

IflMB 


$791 

IT 3.30 3P.2P. 2Pr 


$98 

$168 

ADVANTAGE ftO4B60X/33.SX/2S. NAVO 



t#loi«'ki4 1 US*. X1300. 1200C 

$84 

$174 

1C 4/255.33.33S. 500 4660 2h« 

5009*7001 

$88 

»Mtow.40l9.4019Er3 5A*| 

$114 

$164 

4MB 

500987002 

$164 

IBM later 4029 AU MOOEIS 


$95 

$I5S 

8MB 

5009*7001 

$32* 

NEC 90.290 


$104 


PtfMUM3B6/75 33 33TI 



NEC 95 


$88 


3B6SX/16.20,25 If* 

500780003 

$48 

0*1400 

$68 

$83 


IMB 

50071000? 

$48 

Packonl Bel P89500 


$125 

$208 

ADVANfAGt 486/25.33.33P.SX20. M0V04/33,486/25 


Pancionc 4410/4430 


$H8 

$174 

PtfMUM4/35.33TE.SE 4/33 IMB 

500718004 

$84 

Puno«nn< 4420/4450 


$118 

$178 

2MB 

500780005 

$84 

PanoKjmc 4450 

$105 



ADVANTAGE486/25.33 3JP Sx20.POWfRP«MlUM3/33.433,33S 


Poroiomc 4455 


$129 


500.660, PtfMUM 3B6/33TE 4B6/25i: 25TE. 33,33TE fRIMUM 1386/ 

QMS4I0 

in?; 

$159 

$249 

25; 33,486/33.486SX/20 



Totibo Page later 6. 


$99 

$168 

PtfMUM SEIVR SE 4/33 4MB 

yX>/KW04 

$178 

11 Xl/PS 17/PS35 

|44 

$98 


8»/fl 

500750001 

$330 






POWEBfXEC 3/2551.3/25SIC.E1 
POWER EXEC 4/2551 __ 


'6MB 


$171 

$741 

$171 

$768 

$148 

$198 

$111 


We buy excess memory 
for cash or trade. CALL!! 


1555^ 


yURBORNE 

EXPRESS 


TIKMtt SHIPPING UPS (Mm $8 25} Shipping char get are non retundobie. PutcHom- 
ordar thorn Umvertmet. fortune 2000& Gormnmeni Agencin. NET 30 an approval. COD 
od d $5 00 (Cothiett check) 

CONDITIONSi .’OXRnlockmgFeeonrelurdi within 30dcryi Noidundsorerchangei 
after 30 days WARRANTY REPLACEMENT ONLY AU PRICES HNAi. PRICES SUBJECT TO 
CHANGE Mfg part *‘i (or ccmvcriencc anty Tmdemarki are regrsl 
rnpectiveCo ’* 486. 386. 387. 287. SX are trademarksoFlnlelCarp 



NO RETAX. WHl CAUS ONLY 


Circle 179 on Inquiry Card. 

















































































































The Simple 
Connection Behind 
Computers And 
ckpack Tape Drives 


See us at 
COMDEX/Fatl 
Booth #S450 


It’s fast. It's small. It's reliable. It’s incredibly compatible. 


Backpack is the best selling parallel port tape drive 
on the market We'd like to tell you why, 

Wrth Backpack, tape backup is quick and simple. 
Just plug it into your printer port and it’s ready to 
use. No hardware conflicts, no slots required. One 
model fits all IBM PCs, compatibles and portables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a tape using 
data compression, is completely Q1C80 compatible, 
and reads QIC4G tapes. With its compact size 

Cali toll free 


and I Mbps transfer rate, Backpack is the smallest 
and fastest parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology, 

CD-ROM, hard drive, and diskette Backpack 
drives are also available. Call today for ordering 
information and a dealer nearest you. 

Telephone 815.756.341 1 FAX 015.756.2928 

MiCraBOlUtfOnS West Lincoln Highway DeKalb, IL 60115 

800 - 295-1214 


Circle 182 on Inquiry Card (RESELLERS: 183). 





Notebooks 

IBMTHINKPAD755 MM.,...STOCK 

THINKPAD 750/75QC4MB RAM 17CV340MB .. 

IBM 300 SERIES . 

IBM 755 SERIES ... 

Desktop |NEW PCI SYSTEMS) 

8484 DX4/10Q 270MB/364M B/527M B. 

8484 DX2/66 270MB/364MB/527MB. 

6484 DX4/33 270MB/364MB/527MB. 

(Aisove systems ore available with VLB SLOTS) 

8364-189 FWD 16/424MB.call 

8364-199 P60/D 165/274MB.call 

NEW IBM EISA PC SERVERS 

Ail PS/2 COMPUTERS & PS/2 SERVER are also available 


8450 

stock 

CALL 

CALL 

CALL 

CALL 

CALL 


THINKPAD 350 

4MBJ44mh 

floppy mono display 
125MB $1499 

250MB. $1999 


THINKPAD 350C 
4MB, 1.44 mb floppy 
passive display 

170MB $1730 

340MB. Scall 


THINKPAD 350CS 
4MB, 1,44 mb floppy 
passive display 
170MB .. .. $2499 

340MB . . $catl 


HARD DHIVES 
UPGRADE FOR NOTEBOOKS 

17GMB upgrade. .. . call 

250MB upgrade. . . call 

340MB upgradii. . . . call 

(lew kind of ncfa&GDkai 


THINKPAD 510 
4MB, 1.44 mb external 
floppy passive display 
$1S5D 


HP OMNIBOOK 530 

4MB, 1.44 mb external 
floppy passive display, 
105 MB DISK $1875 


IBM PS/VALUE 

4863X25 

4MB, 1,44 mb floppy 
212MB DISK, DOS, 
WINDOWS, MOUSE 

$ SPECIAL 


MEMORY UPGRADE 
FOR NOTEBOOKS 

4MB upgrade $220 

0MB upgrade $399 

FOR AIL KINO OF NOTEBOOKS 


Dear Clients, We believe that we can offer 
you more aggressive pricing than anybody 
else, calf us for quantity discounts. 


8ft 


40 NAMES 


LOW PRICES 
LEADER 
SINCE 1983 

We export with International Warranty 


PH INTERS 

1 IfiM PACKARD 


HP DeskJet 310.300 

HP120QC ... 

1390 

HP 4+/4M+.1370/1850 

HP 1200 C/pE .. 

.. . call 

DESKJET 520/560 .... 272/539 

ScanJet llp/llcx ... 

499/925 

HP4SIMX/4S!.4159/2850 

HP4U4ML. 

640,'999 

HP4V/4MV. ...NEW, .call 

HP 4 P/4 MR. 

. 935/1320 

NOTEBOOK 


Toshiba 



T1910/1910CT486SX/4/120MB... 


call 

T1960CT 486DX2/40 4/2Q0MB/34QM8.(Stock) ., 

.call 

call 

T4700/4700C DX2/50 4/?nn/34nMH 


call 

T4S00Seiies 75MHz Systems t«rtf> audio).... 

.call 

TEXAS INTRUMENTS 



T4000E 0X2/50 4/200MB [active color) .. 

save 

T4000E 486/78 M Hz 4/340M 8 /4S SMB .... 

....... save 

NEC TECHNOLOGIES 



Versa 4860X2/40 4/20O/34QMB (color & mono). 

call 

Versa 4B6DX2/5Q 4/200/340MB (color & mono). 

call 


camPAa 


Notebooks 

LTE Lite 4/40C $ 4/50 MHz series.call 

LTE Lite 4/40CX 3 4/5QCX MHz series.call 

LTE Lite 4/75 MHz with 510MB disk. ..call 

(All New LTE Lite Me dels have pcmcia slots | 

Pro I ins a Mini Tower Series 

Prclnea 486/33s4/t70MB /340MB.call 

Prolinea DX2/&0 4/34QMB/525MB.call 

Prollnsa DX2/66 4/34OMB/525M0.. .. call 

C0MPAC DESK PRO Series 

OaskproXL timmm . tall 

OeskproXL4/66MS7535M0...tall 

Deskpro XL 5/BQM & 5/66 8/525MB.call 

MEW COST EFFECTIVE SERVERS 

Prosignia VS DX2/66 Model 1. tal l 

Prnsignia VS DX2/66 sesi 535MG/1GB .call 

Powerful Servers 

Proliant 1000 dx2/66 & 5/6D mode II.call 

Proliant 2000 dx2/S&& 5/S0 model 1. call 

Proliant2OCQ/4OQ05/60model 1. tall 

PROLIANTRACK MOUNT SERIES.SPECIAL 


COMPAQ 
PROLINEA 4/65 

4MB RAM, 340MB HARD DISK, 
DOS. WINDOWS, MOUSE, TAB 
WORK 

$1499 


COMPAQ 

PROLINEA 4/10Q 

4MB RAM, 340MB HARD DISK, 
DOS, WINDOWS. MOUSE, TAB 
WORK 


$1999 


COMPAQ CONTURA 

AREQ 4/25 

MONO DISPLAY, 4MB RAM, DOS, WINDOWS, 
MOUSE, TABWDflKS, WlNLINK 

34MB.$999 

170MB.$1189 


COMPAQ PROLINEA 
CDS DX2/66 

4MB RAM. 340MB HARO DISK. SOUND BLASTER 
CARO. DOUBLE SPEED CD HOM DRIVE, STEREO 
SPEAKERS,DOS MICROPHONE, WINDOWS. 
MOUSE. TAB WORK 

$1799 


WE 

ADAPTEC 

CALCOMP 

INTEL 

EPSOM 

MAYNARD 

KINGSTON 

HOUSTON 

EXABYTE 

PINNACLE 

ACER 

STOCK: 

BOCA 

CITIZEN 

CREATIVE LABS 

HAYES 

MOUNTAIN 

LOGITECH 

INSTRUMENT 

KODAK 

FUJITSU 

ALR 


COMPAQ CONTURA 

AREO 4/33C 

COLOR DISPLAY, 4MB SAM, DOS. WINDOWS. 
MOUSE, TABWORXS, WIN LINK 

170MB , ...$1740 

250MB ..$1899 


COMPAQ PROLINEA 
CDS SX/33 

4MB RAM, 340MB HARD DISK, SOUND BLASTER 
CARD, DOUBLE SPEED CD ROM DRIVE, STEREO 
SPEAKERS,DOS MICROPHONE. WINDOWS, 
MOUSE. TAB WORK 

$1399 


COMPAQ CONTURA 

4/25 CX 

ACTIVT COLOR DISPLAY, 4MB RAM, DOS. 
WINDOWS, MOUSE. TABWORKS, WIN LINK 

120MB.$1740 

209MB.$1899 


COMPAQ PROLINEA 
4/50S 

4MB RAM,DOS MICROPHONE, WINDOWS. 
MOUSE, TAB WDHK 

34DMB..$1340 

20DMB_,, .$1250 


B 


IBM PC SERVER 


COMPAQ SERVERS 

PENTIUM 60MHZ16MB/1GB ... 

$2450 

Proliant 2000 5/66 mdl 4200 A . .$ 15,899 

DX2/66M HZ 16MB/1G B . 

. .$3777 

Proliant 4000 5/50 mdl 1 .$ 10,387 

HP NETSERVER 


Proliant 4000 5/66 mdl 1 .$ 13,823 

NETSERVER LC 5/60 MLD 1 ... 

. $3899 

Proliant 4000 5/66 mdl 1 

NETSERVER LF 5/60 WILD 1 .... 

. $4494 

(rack mountable system) _$ 13,150 

NETSERVER LM 5/60 MLD 1 ... 

. $5384 

Note: complete solutions available with these 



servers for Novell & UNIX Platforms 


ATTN: POWER HUNGRY USERS 


HEWLETT PACKARD XU 5/90 

16MB RAM, 1GB SCIS DISK HARD 
DISK, MATROX GRAPHICS 
CONTROLLER, 
dual processors support 

WITH 1GB DISK $4850 

2nd Processor 90MHz $1385 


MULTIMEDIA 

$689 

$565 

GRAPHICS CARD 

Wangtek 4GB . 

$1099 

Maxtor 540 . 

$299 

DIGITAL 3X . . 

MV 5000 PRO .. 

DIAMOND VIPER 2MB PCI .$345 
DIAMOND VIPER 2MB PCI $345 

PHINTERS 

OKI ML32Q/321 . ... 

$315/440 

Seagate 1GB/2GB .. . 

Seagate 4GB 

call 

call 

Fusion Double CD 16 
Entertainment kit 

SOUND CARDS 

$285 

$430 

STEALTH 32 2MB PCI . . $225 

STEALTH 2MB VLB $225 

ATI TURBO 2MB ise $339 

OKI ML590/591 . 

OKI QL410e/410 . 

OKI 810/830 .. 

$440/585 

$845/528 

$899/1075 

call ter quantity discounts 

MONITORS 

NEC4FG& $630 

S Blaster 16 value 

$65 

ATI TURBO 2MB pci . $390 

NEC 5GP. 

$999 

S Blaster 16 sesi... 

$159 

Tape Back-Up Drives 

CANON 10SX43J . 

$200/310 

VIEWSONIC 17E. 

$725 

PRO Audio spectrum 

.$65 

Colorado 

CANON BJcBOD. 

. $585 

VIEWSONIC 15E. 

$399 

CD-ROM DHIVES 


Jumbo 120/250 . $110/179 

call ter Panasonic, epsnn. 

IBM BLC3/75MHZ . . . 

$280 

Sony 33A. 

$155 

Trakker 12Q/250 .. $230/354 

HARD DISKS 

IBM 90MHz (NEW) 

$950 

Sony 55s sesi .... 

$225 

Power Tapa 2GB .. .$985 

Conner 210/340 . 

$199/218 

IBM SLC2/66 ... . 

$230 

NEC 3X1 (1 NT/EXT) 

$449/499 

Power Tape 4GB (Irrt) ... $1199 
Wbngtek 525/1GB (Int) .$680/720 

Conner 54 QWB/1GB .. 
Conner 42DMB. 

.$299/785 

$230 

ALWAYS CALL FOR QUANTITY 
AND NEW PRICES 


NETWARE 3.12 

5 USER . . special 

10 USER . spatial 

25 USER special 

50 USER special 

100 USER .. special 


NETWARE 4.01 

5 USER special 

10 USER ...special 

25 USER . .spatial 

50 USER .special 

tOO USER special 


APPLE 

POWER PC 6100/60MHZ ...call 

POWER PC 7100/66 Mhz.call 

POWER PC BlOQ/SOMHz.. call 


Computerlane 


Inc. 


Corporate Accounts 
Volume Discounts 
Welcome 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644» FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 - 6, Saturday 10-5 


Compat] is a Registered Trademark ol 
Compaq. IBM is a Registered Trademark 
ol International Business Wartimes. 

All quoted piices reflect a 5% rash di&finiurt 
Visa. MasterCard and American Express 
Wire Transfer Also Accepted 
Prices subject to change without nolice. 
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Circle 11 % on Inquiry Card. 
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Printer Port Connections Are 
The New Tools Of The Trade. 



nee you discover fust how easy ii is to 
install a backpack CD-ROM drive to your 
computer, you’ll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


See us at COMDEX/Fall 
Booth #S450 


programs and view Kodak™ Photo CDs too. with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible, Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Call today for ordering 
information 
and a dealer 
nearest 

you. w, 



Micro5olution5 


132 W. Lincoln Hwy. DeKaib. Illinois 60115 Telephone 815,756.3411 Fax 815.756.2028 

Call Toll Free 800.295.1214 


CD-ROM Drive 


PIN dll CD HytTltlOl 
is a trademark used 


Circle ISO on Inquiry Card (RESELLERS: 181). 



TEST BEFORE YOU BUY 


RATING 



SOFTWARE 





Software Digest is 
published by NSTL, the 
industry's first and 
most authoritative 
independent testing 
laboratory* 


W hich new standalone or networked 
software applications and upgrades 
should you buy? 

Does the software you're considering live up 
to vendor claims? Will your people be able to 
learn it? 

Since 1983. buyers making high-stakes 
purchases have been using National Software 
Testing laboratories (NSTL) for authoritative, 
state-of-the-art evaluation of PC software. 

NSTL originated the concept of testing 
microcomputer products. Today NSTL’s 


benchmarks and methodology are universally 
regarded as definitive. 

Software Digest gives you monthly access to 
NSTL’s comprehensive software test results. So 
you can make smarter, easier buying decisions. 

Our tests flatten the playing held in each 
software category So products show their 
strengths and weaknesses in head-to-head, 
feature-to-feature competition designed and 
analyzed by NSTL's test experts. 

Each report compares product costs, speed, 
features, versatility and compatibility in a real- 


world, appiications-based environment like the 
one you work in every day. 

The result: clear-cut winners that give you the 
best value tor your money. Concisely and 
dearly described — without ads, distractions, or 
outside influences of any kind, 

Every issue addresses a noteworthy applications 
software package or operating system that 
involves significant expense or investment in a 
learning curve. For example — 

* Document exchange programs 

* Windows-based peenopecr LANs 

* SQL Servers 

* Project Management 

* Virus Protection 

■ Bundled software 

* Multiuser databases 
1 Windows NT 

■ Network management software 

■ LAN E-mail 

■ Graphical spreadsheets 

■ Communications 

Software Digest's comparative features section 
is so comprehensive that vendors consult it 
before designing upgrades. Shouldn't you 
consult us before buying them? 


FREE BINDER 



To help you 
build your 
resource 
library* vou get a 
FREE 

durable, 3-ring 
binder with 
tabbed subject 
dividers upon 
payment. 


ORDER NOW! 


YES, please enter my subscription to Software Digest tor one year 
(12 monthly issues) at $450, and send my free binder upon payment. 


HAH TO: Software Digest, R0 Box 551 Htghistowu.NJ 08520*9892 


COMPANY NAME 

GOMMNY ADDRESS 
tinfffTA : re/aF 

ntONF 

PAYMENT INFORMATION: 

□ Check enclosed 

□ Please bill me HO.* required _ 

(’barge my: □ Visa D MasterCard 


D AMEX 


ACCOUNT NUMBER 


LXP1&A m )N DATE 


Str.NATUW; 

Orders outside North Amerkrj: Please add US $20. for airmail delivery. 
SWBY 0 I 4 


jw JHUIf 


Get full control of the planning 
and buying process — subscribe 
today. 



1 - 800 - 257-9402 


FAX 


1 - 609 - 426-7087 


MONEY BACK GUARANTEE 

If at any time you are not 
COMPLETELY satisfied with your 
subscription, you will receive a full 
refund of your entire investment. 
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WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING! 


WE ACCEPT PO’S 
FROM QUALIFIED FIRMS 


o r y 


NO SURCHARGE 
FOR MC, VESA AE & DISCOVER 


CACHE MEMORY 


CHANGE YOUR 286 TO A 486 


TOSHIBA LAPTOP MEMORY 


33 KKM 3 JYI 

l 

IQKkI 


MHm.pMD w 33 I 6 H. 1 «K df Wirnrf CWM 
- 5 «rt*Y fteplKEa nKbna 256 ProMswr' 

* t CALL FDR OTHER 


. ainjUlWB 2 Y!f.UU MnnFI 

26^50^ CT1B Tlffi&XbLE 


IBM PS/1, PS/2 MEMORY MODULES 


wumamm 

menm mm ^ 

■.Hfjn is Ml m m 

iu»<n am sl# yjM - 

lUifii iZpPii - im ».« 3ij» - 

: : a 12 ,H '■ 

■ US IK IS - 

£EHHU« 2 fQ - - IMS ».* t*$ 


isr* 


INTEL Math Chips 


UTO 7 

8087 -? 

BM 7-1 
flSKBT-XL 
68367-16 ft* 

iwafl7-ao ox 
BD 9 B 7 -DX (DOHM 
8 D 407 -SX (Dhe An> 
1 iiCEl SX | Uiiei Af-| 


39.00 
4500 
79.00 
49 . 1 X 1 
39 .DO 
**.» 
74.ro 

29 D.ro 
69 ro 


HMara rlWsfl' 

MSIWNUlfl' 
LW 5 P 6 C 4 NAdd 



« HDQH 110 

8 . ftSU. H MTM ■ 

,,T. 3 t 1 -lH .321 0 S- 3 , FBI 
W 1 .M 1 Bfl- 7 , 31 . - 50 - 111 , 40-311 
. Ki.FC 1 .U 1 sra.s&sx.MSOrc, 

hslT 65LS, h sy ion isi : a 130 . hsjl ssls. nns* 

T 0 -A 21 . 1 . El- 21 . B 4 l 3 SSK. B 4 S. 403 ) 1 . tin Pi 3 

25 

355 X. 4 C 6 K. 555 X, E 55 X. 55 tS, ?TOS 
555 X.ittS. 65 SY, «S*. 35 SX fflt 5 
Rfil-W 

P.rSl A Pffi 1 / 3 » 5 M 12 l 
P/SI & P,S 1 / 3 fl 6 $!<. MmW -2121 


■ 6 HU' Pciirl PMMMH*. PC 5 *V 4 r*W 
■tela Pam Purt^mipct. PC Ss^vir *ft 
Value Pan PdifwmiBct, PC Benver Aft 
Siandud 1 iD-TO 3 fww 


EfflDMIEOMSX 

wmm 

TZOOOSXE/HQOSX/naM, tsso, c 


AMT UPGRADED MAHU.PART 4 



4 W 16 MIII 1750 MJ 90 Cffi 99 .M 

Wt « Msg 1 «.CO/ 2 M.CiW 40 (M 

4/A'li/lEMeg IS 0Q/3/fl 0Qft9.0Q32fl.IH] 

«t£S mwKSu 


DRx’ 386 to 486 Upgrade 

Clock Doubler 


CX 445 . 

(3W»DWtW0W^-J74JM 

0X4B6 Ofl**-2fi/90.3T4.00 

CX 488 . 3 S 4 .D 0 

CXWWX2 1*3?. -M* DO 

cttffi snx? awn. mm 

CX486 ERXJJ5/M.163.00 


SB. 57 . 57 SK.M. ». P- 76 . 57 SLC 
'/uhfl PCrinl 7 ? 4380 X 7 . 4 HEX.SURS 
P&l,Vi#udPnrt' J «ri 


i 7 SX *. 95 . P- 76 , BtTSLC. 64 SflfitC, P/ST. 366 SX 
4 nfl- 2123 . 2133 . 2 l«, ValPl 77 ,. 156 C 5 a. 4 BflSX &W 135 
■fe Pci hi 7 ? 44 finX?, nBfi 5 X,«m» 


H: 3 . r , 67 SJi.».« 1 P- 7 i.H*LC 
V*M Port fr WBOlffl. tHStf. SVR S 
U 6 . 9 EWP; 95 A imtullm pain;. 

Jjfc 95 )P. teftiiiisaliingari) 



CainpnhUla win DOS. lilndawi, 3 :X. OS /2 1.3 nnd Z.t 


THe Cyris upgrade run at twice Iho -spaad dI you* 
Origlnnl 386 rnifropwcnssujr Mrtlfclrlnd MQl j IK 
□n-chlp each* ynu wii Dfijoy a pcrlamtatCn COOtt 
Of IOG% and more. Ideal to* any 003 . Windows or 
DM nppllarflGfl which r#flwlmi Urge amcainE of 


ISM NOTEBOOK & LAPTOP MEMOR 


I : - : 

4 «§g 17437981 . 

AWfg./ieU.g SfllJM-DOt, -0® 

A 4 Mig 5 BOB 14-033 


SIMM MODULES (Add $5.00 for SIPP) 


IMnij >: A{ 3 Ghlp| 
I Meg * flfflehlpl 
■1 Meg it 9 


(if! NS TOMS ROWS 

44 .M 43.00 41 .K> 

46.00 45.00 43 .ro 

162.00 TS 6.00 I 49 .ro 

670.00 



Till 1 * pail 51 fll 3 j 3 J Jd*l H 
1 X 40 , W 33 EX. PS Xcib 

U 40 . W 35 X PS Wi TN*d 3 M. 3 Hb K Nuie 425 
IX 40 .W 305 X PSflai 
TlirAjjaU 753 , 750 t, 755 389 
TtintflUl 75 ( 1 , 7 MC. 755 W 
1 W*td 7 W l 7 Wkn« 3 W 
CLSTiS* l: Ti TXirtp «.'03 7 QK 7 H. 7 »C 
■ - “XfJ» JW. 


W iSSm._ 

AST Efwo A FhOp™ 
WTNeteBOuRtHI),:: i£B; 
AS I Fcwir E™:l 4 ffiT? 2 ^r 

(peB# 

ASrPdvwr Ekk 42 SSL 


sr : 


COMPAQ MEMORY MODULES 




256 % 36 I m( 

512*ro2mc 

1 mag * 36 4 i 

2 k 36 8 ing 
4 k 3810 041 
& k 36 32 mg 
16 x 3 ® 64 mg 
1 k 3 £ 4 <ng 
2 *32 8 mg 

A k 3? 16 rug 


5000 
94 DO 

184 (TO 17 4 00 ! 74«1 

38 RTO 339.00 S 36 «l 
669 .D 3 669.00 609.00 

14 S 9 .ro 1410.00 
2606 .ro 2745 .M 
174 .D 0 104.00 
339.00 319.00 

64 fl.ro 529.00 


ig Exp Oil 
4 Mtg LtuHH 
I Mo; Vialub 


CYRIX FASMATH PROCESSOR 


_ _ _ K * Plun& 

S 3 DB 7 - 40 M 1 li - J 9 .GD 03 OH 7 - 33 MH 7 - M.DIJ BSfl/- 2 &SK Var - 
B 3 S 87 - 33 SX - Tfl.DB PC Week’'' ralad / I aver a 

S YwMf WxmntY * "Alt Oavmwant CemptHHw ‘ 


II Twin 

M Swim tilted 
OwkPiuH&HS 




I • < 

il 


MEMORY 


l-aieg Exp Dd 
4 «UgFa)M 
512 KHII 


Br «0 ID 4 / 256 , 4133 , 4335 , 4/304 4 ^ 6 d 


Pwnlum 485/25, 25E, 33. 33E 

Piwiiim, wioiitp. issflsu:. aaiE 

Piem. Sarv., Pr«n ( 13865 X 720,25 

PMii. II 3881 ) 5 . 388133 . 48833 , 496 SX 72 D' BMeo 

Pnmlimi 3 SS /331 Prnm 3468 X 21 * 

Prwn 113863X220.25 

NromiL/n 38825. 33. 386/33T, 3*6S>216, 

Prwi 113846 X 20.75 

PrMlIrt 4 ms. 4 ^ 3 . tftflD. 42 B 60 BMeg 


185.00 

33 fl.m 

Glfl.Kl 

(38flro 


Pralnra 388 825 ^. 3/2596 J BMIULB 

Prahwi 488 4 / 256 , 4233 . A 25 D, 4 ffili. COS 
' " IhnHnta, Pmana aintB 

TOSi™r. 4 iy 3 a 


izaMn kii 

UMihj 

JUCO 


STOTBO Otw } 84 pn 


FmnnlaPK: 

4 BBUK 2 /B 6 


COMPAQ LAPTOPS & NOTEBOOKS 




foeg 501158-881 

l«!iu 5011 BfWKtJ 

““■’SEi s " ! ™ 

IHgg 23050-flfll® 


■teg 


£ Pn/EfMDd 3!6.3SBS)f -1C 

.SRiiSSSS™ 

1@«S 

spa™ 

PwasoracCFWH'.Cf-SB 4M9?1 bS4 

|Sarp 57 B^ 1 , 5785 , 67 m. 6 * 0 , 6741 2 Ms>' 4 ^ 


er Span 288,28Sf 


3ft.:SS6S)i 


288°®! 1 
CF-BA 155 


ZaiB 386 SX NatalHiDk (ml Ita t rtraianl 2 M^ 

lindli 

ZinHn Super ^ **'■ " 

sx er- 

Zn ilh 7 
.-:i nh .:- 
■:. .11- ■ 


7 Meg 

ZMoa 

2M«g 

n 


3000 

m 


PCMCIA VERSiON 2, 




S- RAM Garda, 1 MEG 
S-RAtt Cants 2 MEG 
14 . 4 GD/ 14 r 4 D 0 dalwTax Madams 1519.00 

HMdwrthrCHd iflfl.ro i« 


32 MM 


ZENITH MEMORY MODULES 


FUSH NEMQRY 3.SWep-lS0.OD 5 Mog-Stf.M lQMeo-5K.D0 EOMeHDe.DO 

IFUUi l*i«mfp 8)rin jppm |C tol how fl I (#/1 m 1d*s In » dll:) (n.lfmnmr. pnur * II 

. . . • ^---■ ■■ -usgonairtl«iJ(mrt( 4 fl.fliHf ^- - 

nuLuMbiminl irfM* 


MODEL AMT. UPGRADED 

2368133 . 25 . 20.336 lMeg 

7368233. 25, 20, 33€. 4fla75F 4Meg 

23665 X SMeg 


ME 


MAGNAVOX 


W.LM 1 


IG m MEMORY 0B. FOR 285. 3flC AT ■ OK^Moff Bd. 4.0 UM Compar * IY8W 
Yi. War. CMiwnl.. Expud. i Exlnd. Mtemorv ■ Supports DOS, OS/2. UM/EMS 
EEMS' Versallla Split Mammy A/Mrasssng - Operates w/OPU Spaete to 33 MHz* 
Support Btospvlaw, Mulhlaskroflraftions - flif mjrfeAj/friM Reseafclt, ATpiix 
OK-584.IIO ?MeD-l1S0.®D 4Mttf - (239,011 flMag-J399.(W 


BOCA XT 8 BIT BUS 


* Expanded menwry tor XT* Urn 4,0 corneal. fr2Mcg * Uses 256xMW 





IMag SlflaOD: 


2M8lf-K2g.D 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F. 9-4 PST 
All products Brand new £ guwfrtfewtf - Wfc buy excess kwrtoiy 

are registered with their respect compares. 


IBM P/S2 32BIT EXPANSION BD, 


□-16M8&. fxl.^Expiid Maiddiy Ed. far R/52 70, BD. Lint 4.0 
QMeg 2Mep 4M«u dMec ISMeg 

SlM.fiD I238.DC ISItf.flO H98.DD 1859.041 


PS/2 MCA O-SMEO EXPANSION BD 


IrJcIgndRd 3nd/gf Eipaaldnd Mampiy Idr all IBM 
P/S? Models M. m. W. 85SX, 05SK, IB Bii, 4 0 UM ConviA 
W-llt.OC ?Meg-1t9.« 4Meti - W3.BD «Mbd-US.M 



Si W flLD£ ' fl1ffix : 

Padu/d'Bell FB-9380 
Parterd BellSSli 
PanMont 4428'4460l 
PliWtoi; 441D/4439 

FViiilSimi: 445n 
Paiisaanu 440854DO 
Raniaank 444L. 54111 


- CNj m - 

- SB - - 


H P* CO 


BAR CODES B.ir Code Reader I runs 


SHE 


ItcSHffnl 


Pljia, g .2 hunts, 4.5 gt -30 pt 


310-532-8019 
FAX: 310-539-5844 


Prices & Avnilobility 
Subject to Change 
Without Notice 


22825 Lockness Avenue * Torrant;e f CA 90501 

1 - 800 - 433-3726 

(US and Canada) 


TAX 6 
TAX* 

OKI 469. 


0 41 Funis, 11 typeuiyles • 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 


Circle 198 on Inquiry Card (RESELLERS: 199). 



ESTAB. SOWfcV, Mon Fri, 8:00 a.m, to 5x00 p,m, PST 
1985 NO WlH CALLS Sat I0i00 a.m* to 12:00 noon 









































































































Because the Exper ts Decide. 


oversee a 


million 

budget and support 

2400 users . 

Every month 


helps me 

lu a t e 

products & technologies that keep 

National Life 


of the 

productivity 


curve. 


tration Systems 
ranee Company 
2 4 million 
9+ years 


First PowerPCs 


Htttdiuat 


3MI MHf Htl 


+.«1 asc to «so 


lirtf! puilrii Iha SOiSe cnvalo-pc 


Information Technology purchases. Their recommendations can 
to the top - or leave them at the door. Why? Because BYTE readers are 
They define the short list. They specify brands. They tell the buyers what to buy 
Want to get your product in front of Skip? Advertise in Byte. And reach more 
half-million technology experts who drive the IT buy. 


Sec for Yourself: To find out more about the buying power of BYTE readers, call 603 -924-2 61S and ask to see our Information Ttcbtwfo gy Buying Fnces;t video. 

BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 





















In most cases we wifi ship your arder the same day. 
Orders (alien after 2 : 00 pm w in ship the following day. 


457 Chestnut StreetPhiladelphia PA 19106 


All orders can he delivered Me*! Day for a small 
added deliver y charge, 


If you should experience a problem with any of our 
Brand Name products’we'Jf replace til Call for details. 


(W Seagate 


FACTORY HEW 1-5 YEAR WARRANTY 

S73243A 500MB 1GMS Ji'HH IDE flti 

ST3291A 263MB 16MS 3.5'HH IDE 21S 

ST339SA 341MB 13M5 3.5" 1" IDE 235 

ST3491A 427MB 14MB 3.5 r IDE M 

ST3655A 523MB 12M5 3.51* IDE 345 

ST5660A 543MB 1?M5 3.5 V IDE 345 

5T434MN 3.5GB T1M5 5.25’FH SCSI-2 CALL 

ST312MH 1.-D5GB (HIWS 3.51' FasL SCSI-2 flflS 

5TW5WI 1.7SGB WUS 3-5'HN Fasl SCSI-2 CALL 

ST119MN ’.53GB 0 SMS 3.5'HR Fast SCSI-2 1325 

TOSOH 2.14GB 08HS 15' HH Fasl SCSi-2 1495 

ST119MM S.6GB CAMS Fasl SCSI-2 1325 

5T134C0M 2.1GB ASMS Faal SCSI-2 1190 

BT15230N 4.2GB 09MS Fasl SCSI-2 2290 

ST15150H 4.2GB ASMS Fasl SCSI-2 2699 

ST119QQK 1.0GB 09MS LP3.5' Fasl SCSI-2 1005 

ST1MC0N 2.1GB 09MS 3.5' Fasl SCSI-2 1199 

1 ST15230K 4.2GB 09MS 3-5' Fasl SCSI-2 2279 

! 5T41Q8DDN 9.0GB 11MMSFH Ful SOSE-2 3999 

SCSI-BARRACUDA 

• 7200APM AND 1024K BUFFER MAKES THESE THE 
FASTEST NON WIDE SCSI DRIVES ON THE MARKET 

ST1195QN I.6G8 DBMS 3.5’ Fasl SCSI-2 m 

ST12650N 2.1GB DBMS 3,5’ Fasl SCSf-2 1299 

ST1515QN 4.2GB DBMS 3.5’ Fast SCSI-2 268® 


FACTORY NEW -2 YEAR WARRANTY 
5 Yfi WARN. ON P DAIVES/1 YH. WARN. ON 2.6“ DFIVS. 
LPS2T0 270MB 12MS 3.5X1" 101 $215 

LPS340A 340MB 12MS 3.5X1" IDE 245 

LPS540A 540MB 12MS 3.5X1" IDE 325 

LPS270S 270MB 12MS 3.5X1" SCSI: 235 

LPS340S 340MB 12MS 3.5X1" SCSI 265 

LPS540S 540MB 12MS 3,5X1" SCSI-2 355 

P10BOS 1.0GB 9.5MS 3.5XT" SCSI-2 675 

~ 9.5MS 3,5" SCSI-2 695 


WESTERN DIGITAL 


234DMB 

12MS 

3.5X1 

IDE 

42DMB 

12ME 

3.5X1" 

IDE 

54DMB 

11MS 

3.5X1" 

IDE 

73DM3 

1DMS 


IDE 

10&3MB 

1CMS 


IDE 


FACTORY NEW- 3 YEAR WARRANTY 

AC 2340 ^ ' ' 

| AC2429 
AC254D 
AC27Q0 


MICROPQLIS 


FACTORY NEW- 5 YEAR WARRANTY 

4T10A 1.41GB TOMS 3.5" IDE 

2217ft 1.75GB IMIS 3.5" IDE 

MC4119 1.2GS 9MS i,m' SCSI-2 

MC2217 1.75GB TOMS 2.5’ SCSI-2 

MC1M 3.9G8 TIMS FK SCSI-2 

MC44I0 4. TGI BMS 3.5" SCSI-2 

urtaai q ftpfl ii uc cu c,r ci $ 

THESE DRIVES ARE FINE TUNE! FOR AUDIO & VIDEO APPLICATIONS 
MC2250AV 1.0GB 1QMS 5CSI-AV 749 

MC2217AY 1.708 10HS 5C5I-AV 999 

MC1I3BAV 3 0GB 11 MS SCSI-AY 2119 

Ml CRD DISK/EXTERNAL SUBSYSTEMS STACKABLES 


MICRODISK LT 1C 
MICRODISK LT 1.7GB 
MICRODISK AYLT 1 DCS 
MICRODISK AVLT 1.7GB 
MICRODISK LS 3.DG8 


1QMS3.6" PC.,'MAC 
1 QMS 3.5" PC/MAC 
10MS3.5" PC/MAC 
10MS3.5" PC./MAC 
IMIS 3,S* PC,‘MAC 


FACTORY NEW-1 YEAR WARRANTY 


210MB 

14MS 

3.5" 1" 

IDE 

0170 

420MB 

13MS 

3.5" 1" 

IDE 

245 

540MB 

nm 

3.5" r 

IDE 

335 

540MB 

t?M5 

3.5" V 

SCSI 

340 

BI0MB 

tBMS 

3.5" 1" 

IDE 

495 

1.0GB 

SMS 

3.5* 1" 

SCSI 

640 

1.0GB 


FAST WIDE 

SCSI 

650 

1.00GB 

1W5 

3.5*1" 

IDE 

599 

2.12GB 

1 DME. 

3.5" 

SCSI 

1250 


(Vliizrn^cilutloxi^ 


BACKPACK 2T0MB 
BACKPACK 340MB 


PARALLEL PORT INTERFACE 
PAFtALlEL PORT INTERFACE 


FACTORY NEW-5 YEAR WARRANTY 

MZ6B4 530M& 13MS 3 5" ®E CALL 

KZ6S4ESA12GS TOMS 3.5" SCSI SB6E, 

M2601 560M& I.5M5 3.5" SCSI CALL 

(42903 21BG 10.5MS 3.5" SCSI CAL. 

mm 2.1GB 9M5 3.5" SCSI CALl 

M290S 3.1GB 10,SMS 3,5 SCSI CALL 


P2160S 2.1GB 

9.5M5 3.5" 

SCSI-2 1165 


■= 

i 

g 

1 

t 

■ 

r\ 

mymmi 







^ TnCUIRA 


FACTORY NEW- 2 FULL WARRANTY 
DISK DRIVES FOR POWER USERS 

DSPS 107 

1.DBG 

9.5MS 

3.5" 

SCSI-II 

DSP3210 

2. IBB 

9. SMS 

3.5" 

SCSI-II 

DSP530O 

3.5G0 

12MS 

S.25" 

SCSI-IF 

DSP5350 

3.5G0 

12MS 

5.25" 

SCSI-0 


NOTEBOOK DHIVES/ 

1 YEAH WARRANTY ON 2.5” 

MK1522PG 126MB 15MS 2.5’ IDE 1275 

MK2224TC 213MB 15MS 2.5" IDE 175 

HDDNB256 250M0 15MS 2.5" IDE 419 

MKZOT mm ISMS 2.5" IDE 549 

MK24ZBfC 524M3 15MS 2.5" IDE 775 


PS/2 50,507,60,70,80, P70 
125MB ISMS IDE $349 

200MB ISMS IDE $99 

420MB 13MS IDE 499 

540MB T2MS IDE $99 

540MB 12MS SCSI 599 

1.2GB 12MS SCSI 099 

MICROCHANNEL CONTROLLER 
IDF 169 SCSI-2 |179 

IBM PS/1 A PS/2 INTERNAL DRIVE KITS 

PS/1 306 4 406 PS/2 25. 30, 30-280 


210MB 

6239 

1299 

420MB 

339 

399 

540MB 

439 

499 

1.-DGB 

799 

799 


MK1522FC 126MB 15MS 2,5" IDE 1275 

MK2224FD 213MB ISMS 2.5" IDE 375 

RDDNB258 253MB 15W5 25" IDE 410 

•MK2326FD 340MB 15M5 25’ IDE 549 

HK2420FC 524MB 15MS 25" IDE 775 

<& Seagate 

ST9145AG 128MB 10MS 1275 

ST9150AG 128MB 16MS CALL 

ST92G5AG 210MB ISMS 375 

ST9365AG 340MB 16MS 555 

ST9550AG 455MB 16MS CALL 

GT9655AG 524MB I0HS CALL 

Quantum" 

GL525&AT 250MB 1«M$ 1345 

GLS25SS 256MB 10MS 349 


Sadaptec 

1505 CD fl0M!fi-Bfl SCSI Card WL.AT5 

1515 16 BitlSft-SCSl 2 KIT... H 

1522 ifi Bit 7HD/2FD ft,. 145 

1542CF Bus Master Cnmpleie KH_ 2<g 

1542C+ But U$k. CoipL R w/Gartf $0SI... .31 4 

1570 ISA-SCSI AUDIO KIT. 299 

2040 PCI-FAST SCSI KIT. 299 

2742 aSmUHDs.. 365 

274M FAST WIDE SCSI CARD. 365 

2842-YL Fait SCM-II VESA.,. J30 

APA-4B0 Sfc SCSI PMC1A SUSS* Cud -..itt 

FasU'SCSI EISA... 1230 

Fail SCSI ESA... 140 

Fasl SCSI YEW local Bus. 190 

Fasl SCSI PCI... .....199 

DSUUDGIC 

KF445S VESA Local Bus Kf. 1290 

KR45KT Bu tor Fasl Scsi. 229 

KFH747AK EISA Fasl SCSI KH. 3>9 

KT757 DEISAWIBE SCSI HFFERTN.... 565 
(CF757 SEISAWDE SCSI (SINGLE 5). 375 
KT9OT Fast SCSI. 260 

ntMUOR] 


T130 S-BtlW/SCSi WORKS... _JW 

T34fl MtPMlQ SCSI Pits............. 149 

T35fl ParaHes Pot 1 to &CSI PUb Enhnc.. 199 


364MB 

12M& 

SCSI 

$235 

527MB 

MM 

SCSI 

339 

72BMB 

12 MS 

SCSI 

449 

ID52MB 

3.6MS 

5CS 

869 

2G40MB 

9.2MS 

SCSI 

1199 

4250MB 

TIMS 

SCSI 

zm 

27 DM8 

12M& 

IDE 

m 

364M8 

'2MS 

IDE 

220 

527M8 

12MS 

IDE 

314 

728MB 

12 MS 

IDE 

399 

1052MB 

6 6MS 

IDE 

675 


WIDE SCSI 


2D PCI SCSI Hffil Adpl.r, Stp Wide SCSI-1 1235 

FUTURE domain 

TMC-■■5E0SV g SCSI-2 t/Cable £ Drinrs m 
TMC-^OOSYP SCSI-2/FDD CaUo/Dnveri.. .124 
TMC-7000EX SVP Fast SCSI-2 EISA . ,,M 


0562512W 1.05GB 8.&MS LP1.5 1789 

C064W 2.04GB 9MS 1.5 1439 

M64ESH 4.25GB 11MS FH 2699 


HEWLETT 

PACKARD 


FACTORY NEW- 5 YEAH WARRANTY 

1.0GB 1QMS 3.5’ SCSI 

2.1GB B.9MS 3.5" SCSI 


<W Seagate 

ST12S5DW 2.13G9 SMS 3.5" 11529 
ST1515QW 4.29GI SMS 3.5" NEW! 

iimrmw.iiimi 


E EXTERNAL CABLES 

CENTRONICS 5010 SCSI-" 


FACTORY NEW- 2 YEAR WARRANTY 

7170 17DM8 15MS X5"Xr IDE $195 

7290S 29QI4B 14M5 3.5"Xr SCSI 217 

7345S 345MB 14MS 3.5 P XT SCSI 230 

7345 345MB 14MS 3.&TT IDE 207 

7546A 540MB 12MS ml* IDE 29fl 

DR3406 345MB MOBILE MAX IDE HHH 250 

DTL34GB 54DMB MOBILE MAX IDE HHH 360 

DR341D 105MB MOBILE MAX PCMCIA 360 


CENTRONICS &0 TO MAC 25-PIN 

CENTRONICS 50 ID CENTRONICS. 

CENTRONICS 50 TO CENTRONICS 50-GFT 
CENTRONICS 5Q TO CENTRONICS 50 3fT 

camiONics 7 ora-5D. 

Dfi-SOTOSCSH. 

0&-50 TO 06-50. 

SCSI-11 TO SCSI-II. 

FAST WIDE SCSI-II TO CENTRONICS .. . 


SCSI 50-PIN RIB&CN 3 CONNS, 2 DEVICE 
SCSI 5WIN RIBBON 4 CONNS. 3 DEVICE 

sesi 5D-PIN ribbon 5 conns. 4 device 

SCSI 50-PIN RIBBON 3 CONNS. 1 DEVICE 

IDE 4B-PIN RIBBON 3 CONNS. 

FLOPPY $ DE CABLES 


..18 

-.23 

.23 

-.20 

50 

..50 

..M 

..50 

.100 


mnm/IFflS/IG..... 429 

2277VL VL-Bus Caching IDE \Uf to 16 MB) .115 

2130PC PCIiVE....... 45 

22IDIDE/HW1P/2S/1&__ ,19 

22M EISA IDE M... _,tF7 

3270YL SCSI-2 VL-8US FDO/HDO. 

32BDAS SC6H/4flJO__ „09 

3290AS EISA SCSL2/4-FDO_ 399 

&2B2-24 ESCi 24«BPS. 1E9 

CD-ROM KjI SCSF20 flit__ -47 

Addonics 

MID4QD mwm ic _ia 

MIDVLBB7 VL-BUS IDE'FDDi'IP/ft'IG. 28 

HIDVLBD5 VL-BUS Mulfi I/O W/1B551HMT..39 
MIDVLBDB VL-BUS Mufe IT) i^SCSI-2.. 95 


Mi m 


COLORADO 

MEMORY SYSTEMS 

250MB CD JUMBO 25D... 


TffaHkur 25QMB CDJTZD. .. I 

2120 CARTS SNG/5PX. 

2120 CARTS QBD SNG'5PK. ,..2l,'99 I 


200 l\tm (OT0UERW, 1 CAE£S__. |15 

211 mmtoismmm- . « 

WONDER 2-16550 WFU INRl/1 

n perf vlbosa i/a mm . . ® 


W4fl 4-0GB TURfODE 
38MB/MIPJ, BARE [(fl/wT. 9&M.0 

EXAMTHTE* 

BIG 1.5GB TAPE IHTi'EXT. i?95/S&49 1 

42D0 2G0 TAPE 1NT./EXT. MM 

42C0C 4GB TAPE INT/Bn. .949/1 039 

3295 2.5GB TAPE 1NT/EXT.1 ,39$' I W 

m 15GB TAPE INipT. 1.4IW1799 

3595 5G8 TAPE INT/EXT..... .2,080/2.559 

3590 IDGB TAPE INT/EXT. 2.39$ 2 949 I 

AITTOCHANGER 43GB TAPE EXT. 5,595 1 

5 PACK TXiPES FGTt FS1G. .1901 

5 PACK TARES FOR FSlflG.... 99 1 

Fumefla Tapu25Q internal Basic.. „ mh 41IB | 

TUiaega Tape£50 Insider M-height. 

flCRNOUILil 5.25*90MB CART SOLD. « I 

9ERNCUILLI PDWEKED 90 DR. W/CAKT, 345 
3ERNDUILL! POWEHH} MULTIDISK. 150 DR. 105 | 

WU I HEWLETT 
KSSI PACKARD 

35470A 2.DGB TAPE IKT/EXT. 1069/09751 

35480ft fl-IGB TAPE INT/EJCT ..m 1,07b I 
CT533A I 

4MM9DMM DAT CAR! (1/5 Pit). 1K/S60 I 

i.$*-s.2(*GONVEASIOHKfT.... 39 1 

0>NangDAT. 

PanM Pori TAKE.. 1319 1 

3100 mmmmm . swi m I 

3200 4-OIB TAPE TAPE TOT... \ ,095/1,190 1 
340OOX 48S6 TAPE TAPE ««KT l.ltSl.W | 

MlcmSolutlans 

BACKPACKS 

SPEED PARALLEL PORT CD RDM DRNE.$339 I 
250 TAPE DRIVE jfleq. min DDS 3.0} 

Nott Milli Windows Software. 329 1 

DISKETTE DRIVE 1.2,5.25 

fRegulred min. .DCS 2.0). „ w .„165| 

DISKETTE DRIVE 1.4, 3.5 

(Required min. DUS 2.01. 115 1 

HARD DRIVE 34D 

(Required min. DDS 3.0}. ,„..,4l9 1 

2.8 FLOPPY DRFYE... 169 I 


FLOPPY DRIVES 


TEAC 

1.44M&. 644 1 

2 8$MMB ... M I 

1.2MB. 54 1 

OUAL FLOPPY 1,4411,2. ..109 1 


Circle 19101 


GOVERNMENT , EDUCATIONAL f 
CORPORATE & INTERNATIONAL 
ORDER SPECIALISTS 

-215-922-4640 EXPRESS reefrnreaf Siipporf 
- B00-636S792 EXPRESS Order Line * TOLL FREE 
* Pre-Approved Open Accounfs for all Fortune 2000 










































































































































URGENT-YOUR INPUT NEEDED 


Dear Reader— 

The BYTE State of the Art section is devoted to delivering in-depth information about specific topics in computing on a monti> 
ly basis. During 1995 T the State of the Art section will cover the technologies and strategies associated with data refining and 
analysis. 

To ensure that our coverage is in tune with your needs, we request that you fill out the following questionnaire and fax it 
back to us. It will tell us about your needs and interests and help us focus our coverage of data analysis so that it best ad¬ 
dresses your concerns. Please take a few minutes to fill out this form and fax it back to us at (603) 924-7620. 

Of course, questionnaires such as this are necessarily limited in their scope. If you’d like to see coverage of areas that we 
haven't fisted, or if you want to tell us your ideas about analyzing data, pfease contact one of the State of the Art editors via 
the Internet at the following E-mail addresses: 

Thank you, 

Russell Kay, russellk@bix.conn 

Alan Joch, ajoeh@bix.com 


Data Refining and Analysis 


Please rate your interest in the following 
subjects. 

Not at all interested Extremely interested 

12 3 4 5 

I _ I _L _I___J 

Preprocessing 

Importing data 

Data integrity 

Data compression 

Exception handling 

Data structures 

j Co mb i n i n g m uttiso u rce data 

| Data grooming (redundancies, 

~~ irrelevancies) 

| Commercial data sources 

| Other - Please specify 

Analysis 

Application development 

Data linking 

| Data modeling 

I Resource analysis 

| Time analysis 

j Logic analysis 

Mapping/GlS {geographic 
information system) 

Statistical analysis 

Query tools 

Search engines 

Other - Please specify 


Postprocessing 

Exporting data 
Reports 

Graphical representations 
Other - Please specify 

Platforms of Interest 

Desktop systems: 

| Windows 
] WindowsNT 
MS-DOS 
Macintosh 
P“ OS/2 

Other - Please specify 


Mainframes and larger: 

Unix 
VMS 
j MVS 

| Other - Please specify 


Comments: 


About You (optional) 

Name _ 

Title_ 

Co mpany_ 

Phone ______ 

E-mail address_ 


FAX the completed form (without a 
cover sheet, please!) to (603) 924- 
7620, If you don't have access to a 
fax, you can photocopy the form and 
mail it to: 

BYTE SOTA Survey 
c/o Market Research Dept, 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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Circle ±88 on Inquiry Card. 


It’s easy to get attached to your notebook. 



t 

ips^ 


Notebook to SCSI instantly. 

Now notebook PC users won't have to give 
up their favorite desktop peripherals. Adaptec 
Adaptec' connects virtua lly any notebook to vir- 
hially any SCSI peripheral including 
KW CD-ROM, hard drives and tape drives. 
It's the quickest way to tap into your database 
or access high quality graphics from any¬ 
where. The MiniSCSP Plus kit and the 
MiniSCSI EPP kit con¬ 
nect SCSI to your paral¬ 
lel port. The SlimSCSF 
kit is for PCMCIA con- 
nectivity. All three include software that is 
fully compatible with Windows and DOS. See 
your dealer or call 1-800-934-2766. 



■iCidciptec 

I/O. NOW MORE IMPORTANT THAN EVER. 


©1994 Adaptec, Inc. All rights reserved. Adaptec, the Adaptec logo, lOware and SlimSCSl are trademarks of Adaptec, Inc. 

which may be registered in some jurisdictions. MiniSCSI is a trademark of Tran tor Systems Limited, an Adaptec company. All other trademarks belong to their respective owners. 




Power Printing - m,ooo cps 

■ I 


Plug the BuffPort™ into your PC and print to any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can accept it, up to 150,000 cps, (Astandard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 

If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port’s speed. 

BUFFALO is a wg>£ter$d iteefemark of M$bo, Inc. BufPort is a trademark of Buffalo, Inc, 


SIMMs: 

1 x 36 & 32 

2 x 36 & 32 
4x36 
4x8, 1x3 

PCMCIA 


Bl/FFALOf 




2805 19th St. SE, Salem, OR 97302-1520 FAX: (503) 585-4505 


Printer Sharing: 

SL 6ser.&4par. 
SLP 2ser. &8par. 
HWP 5 parallel ports 
HXM 2ser.&2par. 
HXS 4 serial ports 
ASB 5 parallel ports 

(800) 345-2356 


Circle 169 on Inquiry Card. 
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Circle 173 on Inquiry Card. 



^DATATROnCS 

Prepare For Take-Off 

Datatronics Is 
Speeding Up 


The Newest Discovery 2814CX with ITU V.34 


The Discovery 2814CX, Datatronics' totally new V34 high-speed modem transmits error-free up to 28,800 bps in 
data mode and 14,400 bps in fax mode With ECDC enabled, the Discovery 2814CX not only provides maximum 
throughput up to 115,200 bps, but also complete accuracy The Discovery 2814CX also provides with a non-volatile 
memory (NVRAM) capable of saving two configuration profiles, VAR password protection, user-friendly and many 
other standard features . Through high speeds and international compatibility the Discovery 2814CX offers you an 
alternative route to navigate through today's fast paced communications world. 


15/2F, LANE 760. PA*TEH RO SEC. 4, TAIPEJ10565 TAIWAN 
“ TEL 586 - 2 - 782-2456 FAX; 586 ■ 2 - 782 ■ 0305 


For further information, please feel free to contact us. 

DATATRONICS TECHNOLOGY, 




2032 Bering Dr. 
San Jose, CA 95131 


■ RAcklMOUNI SysiEivi 

- 286, 386, 486 ISA / EISA / VESA 

• RAckivioiiNi Mon irons 

-10", 14" and 20" 

* RAcklVIOUNl EncIosuaes 

- Up to 20 Slots & 500W PS 

* RAtkiwouNi KEyboAird 

- Full I ravel Drawer Mounted 101 KB 

• RAckivrouNt HaikI Drive EncIosure 

- Up to 4 Full Height w/ 600W PS 
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Tel.: (408) 452*9200 
Fax: (408) 452*9210 


hdusTiml DeskTop / Tower EncIosures 
- Up to 20 Slots 

REtJuivdANT Power Supply 


236, 586, 486 ISA / EISA / VL 
Bus CPU CarJs 




Passive BAckpkNES - 3 Slots to 20 Slots 




APPRO introduces the most advanced 
32 hit single board computer (SBC) 
designed for the 76 bit and 32 bit 
VESA Local Bus . If offers a true 32 bit 
computing environment and on-board 
CPU upgrade from 386DX to 486DX2. 


VES A Local Bus SBC 

BVTK NUVHMI3LR i 9U4 
































Special Prices far 
Byte Buyers! 
Good Through 12/31/94 

To receive these special 
(trices, you must mention 
key code # 1 Q 5 B 


fp El S&uAuty (j/uc / 979 

■fjSJDR Microdevices 

■ ■ 1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


LOW Cost CD-ROM 


Low-cost 5-1/4" Philips CD-ROM 
drive provides access to a wealth 
of titles and reference mate rial! 

* 8-bit PC compatible 
ISA card 


Uses IRQ 3, 4, 5 or 6 
and I/O port 300 k. 

31 Ox, 330x or 340x 
150Kb per second transfer rate; 

375ms average access time 

Automated setup software, drivers & CD-ROM 
extensions 


CM-205 . 


. m 95 


Seagate IDE Hard Drives 


Upgrade to a new high-quality, high-capacity Seagate drive. 
These 31/2* drives are designed for general purpose, medium 
performance applications. 

ST4250A 214Mb, 16ms, IDE, Fast ATA .. $179.95 

ST-3Z9GA 263Mb, IGms, IDE .. $219.95 

ST-3491 A 428Mb, 14ms, IDE, Fast ATA . $229 95 

SPECIAL FOR BYTE CUSTOMERS ONLYl 

ST-5660A 545Mb, 12ms, IDE, Fast ATA . $349.95 

ST-5560N 545Mb, 12ms, Fast SCSI-2 . $399,95 

ST-3120DN 1.05Gb, 10ms, Fast SCSI-2 .. $749.00 

SM2400N 2.1Gb, 10ms, Fast SCSI-2 .. $1369.00 

ST-12550N 2.1Gb, 9ms. Fast SCSI-2 . $1669.00 

ST-151 SON 4.2Gb, 9ms. Fast SCSI-2 . .$2495.00 

ST-410800N 9.0Gb. 12ms, Fast SCSI-2 .. $3099.00 


Note: Please 
atier HD- 
MHWstat 
adaptor 
($9.95) to 
mount 3-1/2' 
drive in 
5 14'mot. 


¥ £& Seagate 


OverDrive™ Processors Network Starter System 250Mb Tape Drive 


B0XUX2QDP-GG $299.95 

Plugs Into 33MB* 486SX or 
486DX OverDrive socket 

B0XDX200PR-66.$299.95 

Replaces 33MHz 486SX or 486DX CPU 

B0XDX2DDP 5D .$239.95 

Plugs Into 2SMHz 486SX or 
486DX OverDrive sockm 

B OX DX20D PR-50 . $289.95 

Replaces 25MHz 486SX or 486DX CPU 

BDXSX2DDP-5D .$189,95 

Replaces existing 25MHz 486SX 
with 50MHJ466SX2 



JDR Price Guarantee 

If you purchased any item from 
JDR Microdevices in the last 
30 days and we’ve lowered 
our price, calf us with the 
details and we’ll promptly 
refund the difference 



This easy-to-install 
LANtastic network 
starter system Is 
ideal for small LANs! 

* Idea! for small 
peBr-to-peer LANs 

* Includes 2 network 
adaptors, software, 

25-ft. thin Ethernet cable 
and terminators 

HR2000SKC.$319,95 


MCT Network Cards 


These Novell approved cards 
feature a jumperless design, so 
software can configure the card. J 

* 16-blt PC compatible ISA card 

* ME-2000 compatible adaptor; thin net version 
includes BMC connector with T-adaptor; lOBaseT 
version uses RJ45 connector 

MCT-10B2 Card with Thin Nel BMC connector.$49.95 

MCT-10BT Card wttti 10Ba&aT RJ45 connector.$49.95 




Store up to 250Mb on a singl 
DC2120 mini-cartridge 
tape, using data 
compression. 

* PC, QIC-40 read & GIG-80 
read/write compatible 

• Up to 6.7Mb/mln. transfer rate; 

5-1/4’ half-height drive with DOS 
backup software and manual 

DJ-20...... 

QICB0 BULK 5 prHnmnatM (apes (250Mb in QIC-BO) $99. 


1280 x 1024 Accelerator 


This accelerator card 
uses Cirrus Logic's 
chipset to speed your 
Windows applications. * 

• 16-bit PC comp¬ 
atible ISA card 

• 1Mb DRAM installed 

• Supports analog or multisynch monitors 

MCT-VGA GOOD ..... $99.95 



90MHz PCI Motherboard IDE F/H Controllers 


14,400 Fax/Modem 




This motherboard supports 
both VESA Local Bus and PCI 
Local Bus. 

* 90MHz Pentium™ processor JOl 1 fiE J 
with 16Kb Fnternal cache 1190, 

memory 

MCT-M58G-90 ..... "$1195.90 

MCT-M4BGVL-SG 66MHz 486DX2 CPU . $440 95 

MCT-M4B6VL-33 33MHz 486DX CPU ..... $349.05 

MCT-M39GSX-33 33MHz 386SX CPU ... $129.95 


Digitizing Tablet 


The Acecat II digitizing tablet features 
WINTAB compatibly, allowing co¬ 
existence with a mouse or track¬ 
ball in Windows applications. 

* PC compatible tablet 

* S'xS" adjustable active 
area; 2000 LPI resolution 

* Uses serial port CDM1-2 

ACECAT ___ $84.95 


Combine your most frequently used 
I/O ports in one card! This card 
integrates serial, parallel and game 

ports with an IDE hard disk Inter- . . "" 

face & floppy controller. $ mDDULILR CfflflU TECHH0LOGT 

MCT-IDEIO+.... t .„„, $99.05 | 

MCT-IDEIQ MuHI-l/0 IDE controller. $49,96 I 

MDT4UEFH IDE Hoppy/Hard controller . $29.06 I 

MDT-A10+ NS16550 Serial I/O card. $89.95 I 

MCT-AMS* NS16550 4-port Serial I/O card$129.95 L 

JDR CATALOGS! 1 

PC PRODUCTS 
1 AND ELECTRONIC 
COMPONENTS 

J CALL TOLL-FREE 
N 800-538-5000 



This MCT modem Includes 
V.42bis and MNP5 data 
compression plus V.42 
error control. 

* 14,400/12,000/9600/ 

4800/2400 baud modem and fax 

* e-bit PC compatible ISA card 

* Uses serial port C0M1-COM4 

MCT-144IF+ 


Dynamic RAM 



OUI TO CURRENT MARKET CONDITIONS, 
CALI FOR CURRENT ORAM PRICES? 



Part# 

Size 

Speed 

Type 

Prlco 

1 MX 9-80X3 

1M x 9 

SQrts 

SIMM 

44.95 

1 MX 9-60X3 

1Mx9 

6003 

SIMM 

46,95 

4 MX 9-80X9 

4M x 9 

SOns 

SIMM 

184.95 

16MX9-70X9 

16M x 9 

70 ns 

SIMM 

699.00 

1MX3G-7D 1M x 36 70ns 

SPECIAL FOR BYTE CUSTOMERS ONLY! 

SIMM 

159.95 

2MXSG-70 

2M X 36 

70ns 

SIMM 

379.95 

4MX36-70 

4M X 36 

70 ns 

SIMM 

099.00 


Sales 800-538 


.cnnn Tnli-Free Fax Ordering 
3UUU 800-538-5005 


Order 

Local/International 24-Hoiirs-A-Day 
408-494-1400 By Phone nr Fan 


TERMS: Far shipping £ handling include 55.00 tar arcuiM & 57,50 tar air. Orders mrer 1 lb, and foreign orders nmy require additional shipping charges—contact nor Sales Dept, tar The amount. CA residents must Jr elude applicable 
sales tax. Prices subject ta change rrllhcirl reElce. Hta are uni respoitsllrta Tor typographical errors. IVe reserve the rig hi ta limil quantities end tu substitata ntanntactnreE. All merchandise subject In pripr nates. A full cup* ^ 
Dnr terms Is aval table upon r is quest. Items pictured. may nn]y Pe representative, JDF. Ibe JDR logo. JDR Micruilevtags. and the MCT I nun are registered Iracfemaits fll JCffl Mtarodevice*. Mndular Circuit Technology ta a IradenRfb gf 
JOR Mtaradevices. Copyrl'iiht 1994 JDH MlCRUDEYlCES. Other trademarks are The property el Their respec tive owners. 
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HARDWARE SHOWCASE BVTE 


Accessories/Supplies •Add-In Boards •Comnwnicatlons/Nelmrking 


Add-In Boards 






made ix 


^Practical 
Enhanced 
Logic, Corp, 


COREL CD ROM 
DRIVER KIT 

With Purchase Of Any Item 


Circle 262 on Inquiry Card (RESELLERS: 263). 


HKD DRIVE* 

I I I I I I I I I I I I I I I I I I 

Conner & Seagate 


Call for Memory, CD-ROMs, and All Other Pricing 

( 800 ) 347-4887 

H3I M E3 FB 

Government / University P.O. ’s Accepted 


Circle 249 on Inquiry Card. 


Mentor 

345 m 7345A tm 3,5" HH IDE S1B3 
546 MB 7546A T^WS 3,5" HH IDE S26S 

MOOPDUS 


585 WESTERN DIGITAL 

420 MB AC2420 J2/WS 3.5" HH IDE $215 
540 MB AC2540 11MS 3.5 " HH (DE $267 

Cihiitemy 

MAG [TRONIC Motherboards 


mo MB 41 tQ 8,5MS 15 “ HH SCSI $595 
1056 MB 4110 S,$m 3,5* HH IDE $639 

im mb 22 mm is* hh ids ssss 

1800 MB 2217 9MS 1ST HH SCSI $B9S 


msx 33 mim mm$ sm 

mm $6 3 M AMD CPU Am BIOS 25BK $353 

ravmwa mi me umcpu $ mb 

Pimm 94 4Pd 3 VLB MW. CPU 25S4 snss 


For 486DX Systems and Above 

What Can Happen When Tour 
CPU Fan Fails... 

Today's high speed, high power micrcHprocessors 
such as the Pentium and 486DX are often cooled by 
a miniature fan attached to the CPU, If this fan fails 
the system overheats ami can cause: 

■ Erroneous Data ■ Processor Damage 

* Damaged Mother Board * Thermal Damage 


SAME 
1 DAY 
I SEEPING 


Bow SYSTO TEK Can Help ... 

SYSTO TEK ™ installs easily between your exist¬ 
ing fan and it's power source, Should your CPU 
fan fail SYSTO TEK™ emits 
a piercing sound to alert you 
thal your system is in dan¬ 
ger, Simply power down 
your system and replace 
the fan, 


420 MB CFS42DA UMS 15* HH IDE $208 
54Q MB CFA540A 12MS 15" HH IDE $255 
810 MBCmm 12MS 15* HH IDE $435 
1080MB miOBQA 12MS 15* HH IDE $559 


545 MB 5660A 12MS 15 u HH IDE $285 
545 MB 566QN 12MS OS' HH SCSI $335 
2150 MB 1255m SMS 3.5“ HH SCSI $1259 


Actual 

Size 

2W Nigh 


PC RE 


Rnotfwr Way To Communicate Tl/itH your r PC., 

PC REMOTE 

Infrared Remote Keyboard For PC 

Looking for remote Key Board to operate your PC ? 
f PC !?ffSVfOTE dwH it alL_ 

' Rjjmotfi irunsinlsstaEi erf iiifnmd AT tau> rfhli* In PC, no |)p.(mnttD in- 
timtratlJiutitiDenl required 
- fclffcdJw from old dirtdku within 7 mtlm 

* Up to 1 U <6 Channels * 32 Fumton Kttfs) keyboard slpnaJs 
defnultoJ Include, numbers, aJptiaJbets.Ctr1 v\JOAli+Ctrt“A tancEiun 
Jtitys 

* Rearran^nu ittiv-ilktnhiiUtui pn^tblp t w 'Lcam-TYpe msm#! ooflln.il * 

■ Learn-7S,TH i * Fix-Type ItemUta Control fourolsL’ls bvbUuWp tar npLtam 

* OpUnuit fur l > rcspnlnliLMi t TiJ eancfuIii— 11 n.iiIk»,Tutii 
Windows. nliL—OKM/CHM wfetanmed ta gn with any ttpplJcttttcii 
pucktige ttave toped 
JD INERNUVUDNAL TRADING CO, 

U AIRPORT BIVTJJSUnt tfOC TEL ' 1415] K2-ffiTtt 
S0.5AN RWICISCOjCAMIM FAX UlSJ SS2-SST9 
ti$A 
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Communicating with a Higher Intelligence 
GMMSync™ 

Zilog IM 85C30,85230 Based 
Async, SDLC. HDLC Bisync 
Built In Null Modem Option 
Perfect for PC to Mainframe Apps 

Call or Fax Us 
OEM and Dealer Inquiries Welcome 

<714)752-9447 Fax (714)752-7335 
GMM Research Corporation 

mm Slty Park Smith, Unit K, IrvW CA 92714 
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M Practical 
Enhanced 
ioci[ Logic, Corp. 


LCSA Espanul 

22695 Old Quiiil Rd , Yarba Undo. CA 92687 

(800) 345-SCSI 


Don’t Let Your 
Computer Overheat! 


CPU FAN FAILURE WARNING DEVICE 


EAS 
No nuts 

A TO INSTALL 
, screws or soldering. 

Just pi 
Inn an 

ug 
id i 

m net ween your 

Ls power source! 


rtJmv** 8-BIT/16-BIT ISA-SCSI Adapters 


IStLlU-Ul 16-BIT SCSI adapter, 
internal 50-pin & floppy ribbon cable, 
adds a BIOS and support for Up to 
two 3.5 and/or 5.25 floppy drives. 

$13109 

mi u’ 0 16-BIT SCSI adapter, 
internal 50-pin ribbon cable, adds a 
BIOS allowing the P.C. to boot from 
a SCSI disk drive $97M 


m 1* 

U.SA. 


SCSI WHA T IT CAN DO... 
lv , A Connects up to 7 

ULHk SCSI devices using 
I controller card 


A Coexists with 
Tape existing IDE drives 
* 5 ^ 1 ^ A Connect Internal 
DAT and external SCSI 
devices 

A Provides optimum 
performance from 
irrm your SCSI device 

IViliter ^ Kils available to 
support any SCSI 
device 

IB3L luOU 16-BIT SCSI adapter, 
internal 5(Lpin ribbon cable $83 MO 

VAR. Bulk Packs of 
PEL 4600 Series Available 

Resellers Urged to hi quirt' 


Same Day 
Shipping 


HI Eel ■ 

P,E, Logic Corp. 


To Order or 


P.E. Ijtpc, Gjfjj. irjijfjis, jMJiir/flfJliffTj nnd suppotH 
the hardware end utflware for all 9s products 
Sc HnbJa Espaital 

22695 Old Canal Road - Yorba Linda, California 92687 


lor more information (800) 345-SCSI 
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Bar Coding • Communications/Networking 


Communications/Networking 







CONTROL 

ALL YOUR PC SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 


JIMMY MONEY BACK GUARANTEE FULL I-YEAR WARRANTY 


RHETOREX 


America. Inc. 
Plant 


Think Videx!! 




lEiu 


if you need a quality \ 
reader small enough to Hi in 
palm of your hand. Videx has a 
bar code reader for yon. 

The TimeWand l offers credit-card 
sized portability, ideal in time and 
document tracking applications. 
The rugged DuraWand can take 
the punishment typically found in 


delivery and security applications. 
The Time Wand H offers the 
durability and computing power 
necessary in applications ranging 
from hospital patient cane to 
warehouse inventory. 

Call today U> receive a Tree 
information kit on Videx 
portable bar code readers. 


See us at COMDEX, Booth #L 165/169 
1105 N.E, Circle Blvd., Corvallis, OR 97330 j 


503-758-0521 • Fax 503-752-5285 


Vide*, TimeWand and DuraWand are registered trademarks of Videx, Inc, CCQ462B 
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Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617 
Tek (408) 370-0881; Fax (408) 370-1171 

AH trademarks identified by the VH symbol are. trademarks of Rhetorex, Inc. 

All other trademarks belong lo ihetr respective twnem. ® 1993 Eiietorex, I no. 


Voice 


See us at COMDEX Booth #L5(KK> 

Germany - Inmac. Tel: 021 ] -6358-2 Fax: 02 1 1-6558-133 

Japan - Ftmide Corp,, Tel: 8 1 -3-3254-6131 Fax: 81-3-3254-6134 

Taiwan - Raritan Computer Taiwan, live., Tel: 886-2 21S-U 17 Fax: 886-2 218-1221 

The Netherlands - Artelcom B.V., Tel: 31-1-442-3313 Fax: 31-10442-3443 

United Kingdom - Kcmhrun LTD, Td: 44-244-536123 Fax: 44-244-531043 

INTERNATIONAL RESELLERS INQUIRIES WELCOME - CONTACT RC1 (908) 874-4072 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you're asking “what's 
CTI' 1 you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex™ 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a call. And start making 
CTI a reality today. 

See us at 
COMDEX Booth 
#3650 Sands 


Boardsfrom 
rzNew Voice. 

Now the 
are obsolete. 

(Scary, isn *t it?) 

Computer Telephony Integration 
(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti¬ 
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used in 
applications such as: 


with MasterConsole® 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 

* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 

* <l Plug and Play” Any Mix of ATs 

& PS/2s; Supports PS/2 & Serial Mouse 
Sc AH Video 

* Desktop or 19" Rackmount Models 
for 2,4, 8, 16 PCs, Expand to 64 

• Keyboard & Mouse Emulators for 
Error Free PC Operation and Autobool 

• AUTOSCAN™ to Monitor All PCs 

• Remote Access up to 150 Feet 
■ Thousands in Use Worldwide 

GSA Schedule for US Fed. Govt. 


"No other solution 
stacks up.” 


CALL TODAYI 
(908) 874-4072 X 71 


Q 

RCI 


RARITAN COMPUTER, INC. 10-1 llene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


• lnt’1 Callback/Debit Card 

• Interactive Voice Response 

• Voice Mail/Messaging 

• Automated Attendant 

• Fax Back/On-Demand 

• Tele-conferencing 

• 800/900 Sendees 
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• Telemarketing 

• Audiotex 

• Talking Yellow Pages 

• T1 Interface Support 


1893 Preston White Drive 
Suite #121) 
Reston, VA 22091 

Tel (703) 648-0585 
Fax (703) 648-9430 
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Communications'Networking 


FRAME RELAY, X.25, 5DLC, HDIC, BSC on the PC 

Sangoma provides synchronous support for PCs that is cost 
effective, rock solid, full featured and easy to use. 

* Coprocessor based support with universal PC interface. 

1 Frame Relay: ANSI T 1.617 Annex D, automatic 
congestion control, 

> X.25: CCITT1988 and ISO 8208,255 Logical Channels. 

■ HDLC: LAPS or NRM, ISO 7776. 

' SDLC: Primary & Secondary, multiple addresses. 

> Line speed: 1&0 kbps 1full-duplex), 84 kbps (half-duplex). 
1 Test programs, built in datascupe included for 

easy debugging. 

> High level interfaces for DOS, Unix, Windows, OS/2. 

Tel: (90S) 474-1990 (800) 388-2475 
Fax: (905)474-9223 
7170 Warden Ave,„ Unit 2, Markham, 
Ontario Canada L3R SB 2 



§AK#AA 

YOUR COMMUNICATIONS LIN* 
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LET YOUR COMPUTER DO THE TALKING! 


Integrated 
Voice/Fax Mail 

intq^rates major voice/fax appUeatiorLS phis 
prugiTtm control into one fulhfeamred liigli 
performance software. PCAT/3B6/4&6 based. 
Menu driven. Easy to use. Full support for 
Rhetorex. New Yoke, Dialogic , Bicom. Pika, 

TO and Intel voice and fax hardware. Supports 
up to 32 vokre lines and up to 8 fax lines. 
Hardware + : Soft want Kits 
2 voice lines kit starts at V J J 

Fax-on-Demand lines: 818-368-4566 or 
818-368-8848 

SigmaTech Software 

Tel: (818) 368-6132 Fax: (818) 368-7859 
10801 Bismarck Ave., ftoithridge, CA 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcomej 


Automated Attendant 
I Unlimited Audiotex 
i Voice Mail 
I Talking Yellow' pages 
Telemarketing 
Fax Mail 
Fax-on-Demand 
] Fax Broadcasting 
Date/Party lines 
! Inti Call Back 
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THAGET VUUH PREY! 

Bag Your 
Voice Processing 
Objective 

♦ voice mu 

♦ AUTO-TRANSFER 

♦ FAH-BMIiANi 

Complete your mission 
for as little as S295, 

C All 1-800*685*4884 

510*522*3800 ■ FAX 510-522-5556 

Wa ta^gert davdopacarGEMS 

TALKING TECHNOLOGY, INC. 

1125 Atlantic Ave- + Alameda, C A 94501 
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Computer Systems • Data Acquisition 


PC 

Systems 
in ROM 



Use 'C KS-2: XT equivalent card with NEC V40, 256k RAM St49(q1) 

code Options; PCMCIA, 1M RanVRonVSram, 3srl., par, modem, AD. 

Run with KS-7: AT equivalent card with NEC V53, 512k RAM 5283(q1) 

DOS Options; 7M Ham/flom/Sram, 5srL, par, clock, VGA/LCD. 

Burn in KS-31: Piggyback card with modem, A/D, keyboard, floppy, 
ROM IDE, EEPROM. Complete development systems start at S879 
(with tools to place DOS applications In ROM). 

nAI i Tel: 303-444-7737 

Boulder Colorado 80301-2942 USA Fax: 303-786-9953 
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Rackmount Solutions 

RACKMOUNT COMPONENTS - QTV 25 PRICING 
Rackmount Chassis 1 S^rxl 7' Si 31 

Rackmount VGA M onllor $531 

Rackmu unt Mdn iiar Shell (113 

Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS - Qiy 1 Fricirvg 
RM5406DX2-66 EISA $1593 RM5466SX-33 $915 

RMS496DX-33 $1136 RM53B65X-33 $665 

RACKMOUNT CHASSIS -15 Models up to 20 Board State 
SLOT CPU BOARDS - EISMSA 486. 486SX. 386. 386SX 
RACKMOUNT MONITORS - Supsr VGA & Monochrome 
RACKMOUNT KEYBOARDS - Hi 5 h Ouallly Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 2V to £6* 
Exclusive IntemaiionaJ Distributor Program now Available 

mm \muey 

TECHNOLOGY SNC 

2468 Armstrong Street Livermore CA 94550 
(510)447-2030 FAX; (510)447-4559 


□ 


a—n mm 
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Industrial Automation 

* Industrial PCs & Workstations 
■ Enclosures and Card Cages 

* 486/386/286 CPU Cards 

* RAM/ROM Disks 

* industrial I/O Cards 
- RS-232/422/485 

I -800-800-6889 

1-408-245-6670 in CA 
Fax: 403-245-8268 


■ s °U/rj0j 

* GUIDE 

' 1 





Advantech 
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Data Acquisition 





’'v * J/ 


DaqBook /100 


Data Acquisition 

for Notebook PCs 

High-speed, PC parallel-port connection 
2-ch D 'A & 16-ch, 100-kHz A D 
32 digital 1.0 

16 high-speed digital inputs 
5 counter,timer channels 
AC or battery operable 
MS Windows graphical software 


lOtec 


IGtech, Inc. 2S9/1Ciinnon fid Cleveland, OH 44146 

(216)4394091 Fax (216) 4394093 


.V 


Circle 212 on Inquiry Card. 


FREE, 268 PAGE 


DATA ACQUISITION CATALOG 
AND REFERENCE GUIDE 



Circle 215 on Inquiry Card. 


8 bits 20 MHz 

CO M PUTER- CONTROLLED 
MEASURING INSTRUMENT 
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STOR AGE 0SCH LQSCQPE 

• SreCTRUM ANALYZER 

• VOLTMETER 
TRANSIENT RECORDER 


CALL for FREE demo diskette and 
information NOW: 

COMPLETE SYSTEM $9981 

TIEPIE engineering 
Tel: (31) 5106 9238 Fax: (31) 5106 9704 
Battenserreed 2, 9023 AR Jorwerd 
The NETHERLANDS 


tC ?" * 1 

~o ^ 
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Data Acquisition • Disk & Optical Drives • Fax Boards/Machines 


The Intelligent Solution For Data Acquisition 



DAP320Qe m Data Acquisition Processor 1 ** 


Analog 1/0 to 769K samples per second 
Digital 1/0 to I.6M samples per second 
Up to 5 12 analog inputs an one DAP™ 
Up to 123 digital inputs on one DAP 
Up to W analog outputs on one DAP 
Up to 1024 digital outputs on one DAP 


On-board 46ft $X, 5X2, DX2, or 33X4 
Beat-Hue Data AxpikilfcinAMndflws or OS/2 
ReaFTnne Bocks Contiol-Windows or OS/2 

On-board FFT. FIR, P1D, _ ___ _ _ 

and mom MjCKOVlAI^ 

VBX Custom Control EmGRAKJRIe!7 


Ask for FftEE catalog and demo diskette. 
206-453-2345 / fax 206-453-3199 


2265116th Avenue NE 
Bellevue, WA 98004 
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‘Take A Byte of Our Menu’ 


OPTICAL DRIVES & JUKEBOXES 

CD’RECORDERS 

Sony a AT&T a Maxoptix 
from 1.3 GB toTeiaByte Range 
in 5.25” WORM format 

Philips a Yamaha a JVC a Sony 
Yourchoice of Premaltering Software 
for DOS/Windo ws/MAC/UNIX 

m 

NETWORKING PRODUCTS 


AT&T Network Storage Management Software for Novell, 

Unix & VMS System, ChipCom's Complete Line of Networking Products 
&EMC Line Of RAID Systems for AS40D’s 



CompuShar p 

CompuSliarp Integrated Services, Inc. 

“Connecting Customers ro Technology” 

423D LBJ fmm ay. Suhe m * Dallas, Texas 75244 - |g«) 934 4364 * Fw: (214) 934 0944 
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Plain Paper Fax on your 
Printer 



Advanced 

Multifunction 
Fax System 

1800-2092418 

Voice & Fax 

Call today for free information on the Fax Modem that Stands Aix>nfJ 

>1 Advanced Image Communications 

12 Rose Lan e, Grinds CA 94563 USA Voice/1?ax (510) 254-5400 


FAXPEUS 

□ SUMutUfU ua PC Isjuilai 1 □ Ur h.i LSM15 (if ML Sunt 

□ Vr* faw ut 11tut Ptimtw, s3 YAL YINP I!utj, .Mhulm 

□ STOM& FhYii if MfcWCHiV □ Phi Vi Bl'FVLM ’iKuM.th 

O Pustt-wi-Pixf □ Dihijt & Imumi 

□ Comb wnn FREE Somtmk □ U«e Yoi x Cnmtta Phivnii 

□ AC i hi ILuTLhh Oh ju.thj> J Am?-M u ii, Mini Misill 
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Disk & Optical Drives • Keyboards 


Keyboards • Laptops & Notebooks • Multimedia 




Terminate SCSI Problems! 


SCSI Vue 

Terminator 


* Active Regulation 

* Status Indicators 

* Gold Contacts 

Benefits; 

* Improves SCSI Bus 
Performance 

* Less Errors; More Reliable 
Data Transfer 


■I • Diagnoses Problems 
Analyzes Signal Quality 

H- 


High- Performance 
Active Diagnostic 

• DOS • MAC • UNIX • 


Features: 

■ Diagnostic Indicators 
4 Large Ferrite Filters 

* Triple Shielding 

* Double Gold 2Gu" 
Plated Connectors 

* Extra Heavy 26 
Gauge Wire 

Benefits: 

* No Loss Of 
Important Data 

■ Faster Performance 

* Test Cable Integrity 

Granite 

D»I»G*I»T«A«L 


SCSI Vue 

Cold Cables 


3101 Whipple Rd., Union City, CA. 94587 
Ph: 5ID-471-6442 Fax 510-471-6267 
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REMOVABLE STORAGE MODULES 



FEATURES St OPTIONS 

> Supports most 3.S' hard 
doves 

>■ IDE, or SCSI interfaces 

> Hot removability 

>■ Key lode ON/OFF security 

>■ Fan cooling option 

>■ Built-in SCSI ID selector 
switch option 

> Ruggedized aluminum or 
low-cost plastic version 

> Power/Drive activity 
LEDs 

»- Patent protected 


RUGGED RACKMOUNT KEYBOARDS 




Bckmount keyboards 
or 1J5" space 
models 

travel and membrane 


IBM PC XT/AT, PS2 

* compatible 

US and Inti, versions 

* Spring-lock front panel 
41 Serial output I6mm r 2 
k button trackball 

Call JAIL at 

1-300-283-5123 


JNL Computer 
Products Inc. 

659 Glass Ln 
Modesto, CA 95356 
Tech Support: 209-575-4662 
Fax: 209-575-4682 


Circle 255 on Inquiry Card 
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CUSTOMIZE YOUR KEYBOARD 

* Custom Key Imprinting - all brands! 

* Custom Colored keys for IBM*! DEC* 

Wyse^l Key Tronic*, Cherry®, and morel 

• Custom and stock key top label kits for 
software support & languages. 

* Full color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 

• Cyrillic, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 

from the leader m fCeytop Innovations™ Dept. BYTE, 260 Justin Dr. 




Cottonwood, AZ 86326 

602 634 7515 


FAX 602 634-4620 
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MIES lt S Ex P arK ^ ,e ' 


s Reliable, and It's Affordable.! 

Less than 6lb. : 


l^SVEAMottlor 

Pbrt&btteud 

Keyboard Port 


486DX4-75MHz 
486DX4-100MHz 


Two Serin! Pbrfc 
^ 25-piti Ptrilel Pori 
ftemavcitle Had Drive 


52MB RAM, 

HuM j -Ir M - 

Up^rudubte' 


/WBEL 

. awmiiim 

WHillSiaiai irigg h 

wr~ r.^g yp 1 * 


T™ PCMCIA Slot. 


AMREL TECHNOLOGIES INC. I 800 88 AMREL 

(818)303-6688 • Fax: (8181358-3838* 11801 Goldring Road, Arcadia, CA 91006 
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VIDEO FRAME GRABBER / ACCELERATED SVGA DISPLAY 
HIGH PERFORMANCE, SINGLE SLOT, PCI / VL BUS 

IMASCAN /Chroma 

NTSC, PAL SEGAM, Y/C jS-VIDEO} 

RS-170 MONO (640X450) 

IMASCAN /MonO'D 

RS-17D- MONO {5 MHz-20 MHz) 

6/16 BIT {40 MHz) DIGITAL INPUT 

IMA3CAN/RGB 

16 / 24 BIT RGB (5 MHz-15 MHz) 

IMASCAN PRODUCTS INCLUDE; See us at 

- PC I and VL Bos Architecture Hi IMAfiR A DU 

‘ 2 MB Shared Frame Buifer Design Booth #5284 ^ IIVIWWnHrn 

- Transfer Rate to 25 MB/Second, Dual Port Transfer ' \\ Elizabeth DriVS 

* Sub-Pixel Clock Alignment, Programmable GairVOHsel, DC Restoration Chplmclnrd Mil m net 

- Real-time Video in Window wim Canlinuous Scale and Zoom t i Si 

* 24/1 m BI1 Color Display up la 1290 x 1024 al 70 Hi m 

- Drivers lor Windows 3.X, Windows NT, Video for Windows, IBM OS/2 Fax: 250-9155 

- Application Drivers lor Image-Pro Pius and Oplrrnas Available 
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Laptops & Notebooks • Multimedia 


Multimedia • Programmable Hardware 


NEW!!! Portable Multimedia 



CardStation ProMedia™ 


Simple plug & play design requires no hardware setup 
Type 2 PCMCIA interface allows fast connection to most notebooks 
Double speed CO ROM provides tight integration of sound & graphics 
16 bit record & playback of sound tracks provides CD quality realism 
Integrated audio amp & speakers are convenient to carry and setup 
MPC Level 2 compliance insures the highest quality presentations 
Compatibility with Windows, NTSC, PCMCIA, and other standards 
Option slot for endorsed ISA network, video, or other 8/16 bit cards 
Bundled authoring & presentation software saves you money 

CALL FOR SPECIAL INTRODUCTORY PRICE! 


-/Wini x- corporation — 

The Portable Peripherals People 
844 South 200 East - SaH Lake City, Blah 84111 
(801) 521-9797 * FAX (001) 521-97&S - (800) 866-0797 

Circle 207 on Inquiry Card. 



Manage 7 
Telephony & 

Multimedia Functions 
With 1 Card 

• Telephone manager/ 
answering machine 

■ 14.4 kbps data modem 

• 14.4 kbps fax modem 

■ Color scanner controller 

• 16-bit stereo sound 
processor 

• CD ROM controller 

• MID 1/game controller port 

Automatic Installation In Less Than 30 Minutes 
Inexpensive Upgrades With SoftChips DSP Software 

Get SoftChips worth SI50 free with your order. 

IBM's MWave DSP Plus Integrated Media Manager 
Desktop Software Does It All 

Eliminates multiple cards from separate vendors. 

Frees up slot space. Saves $$$. 

Call 1-800-854-6211 

And Order Yours Today 



Owix 

Mi i It im pH in 



Multimedia 
Corporation 

ObJIX Multimedia Corporation 

332 Second Avenue. Waltham, MA 02154 


COMDEX 
Booth 
SI 166 
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Play Write 4000 4X 
CD-Recordable package: 

• New 4X CD-Recordable drive 

• Dataware 2.11 CD-Record software 

• Multiplatform software 

• Blank media & SCSI cable 
■ Hotline support 

• All for only $5 t 995 

aiicroboard5 call today! 
»f tel3 ° 612/448-9800 

Fax: 612/448-9806 
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MULTIMEDIA AUDIO 


TWIN SOUND Slip-In Stereo Speaker 


Dealers Wetomed. 



Super Peal 

both for 



* Fits any unused 5 1/4" PC drive bay 
100% shielded high quality speakers 

■ Works with all sound cards & CD-ROMs 

■ No messy desktops, FOC Class B certified 

"...Twin Sound has to be <me of the most practical 
and intelligent PC hardware products....in a long time. 
This is a wonderful praduel whose time has come.' 

(PC Review Oct/Nov 1993) ———— 


Win Rad to fm 




jr 1 -tl! 

- -'4 


■ Plug-in digital 
fm Radio Card 

■ Runs under 
Windows & DOS 
10 Preset Channels 


fP]us.E6.95SiH) Vrew ol Control PaneJ In WlrnJow* 

1-000-012-7070 %%£•**** ■ 

SOUND MiNDS WaZpand 

IrqihnoJp ^y Inc, E4«all OfOCTS: Cloan C inHinno 

I *00 Del I Awo-WS. Campbell. CARGOS Internet: smtd1<&i!c.ne1cDm.cDm OlBSp rLinCUOrtS 

Ph: (*0B) 174707Q Fax.: (40B137471?1 C'Mrve: 74649.a415eCompusgrve.com _ 
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C-PROGRAMMABLE CONTROLLERS! 



COMPACT. LOW COST. 

Use our controller as the brains of your next 
control, test or data acquisition project. 
From $149 qty one. Features i/o to m lines, 
adc, dac, RS232/RS485, printer port, battery- 
backed clock & ram, keypads, lcds, enclo¬ 
sures and more! Our simpfe, yet powerful, 
Dynamic C™ makes programming a snap! 
1724 Pi easso Ave n ue 24- H ou r Auto Fax 
D avis, CA 95616 916.753.0618. 

916757.3737 Call from your FAX. 

916.753.5141 FAX Request catalog #18. 


Circle 227 on Inquiry Card, 
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Tape Drives • Business 


CAD/CAM • Communications/Networking • Data Acquisition 


3480 & 9-Track 
Optical CD ROM Maker 

Windows NT, OS2, Novell Software 

• 3480 from $5995 

• CD ROM Maker $3795 

• Optical Storage from $995 

• 9-Track $995 Complete 

CALL 1-800-938-TAPE 

Get The Very Best For Less 


¥ 7 340 Sr 

^ T 



Laguna Data Systems 

7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Teh (702) 254-2640 * Fax: (702) 254-0910 


Circle 214 on Inquiry Card. 


Tape Solutions 


nURLSTRR, 

* ..The Tape Experts 

* Top Quality 

* High Performance 

* Proven Reliability 

* Easy to Use 

* Best Price 

* Total Support 

* Factory Direct 

* Made in the U.5.A. 


9-TRACK # ' 
3480/3490 

Data Interchange for 1 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 


6709 Independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-0116 
Tel (818) 592-0061 
Tel (800) 468-0680 


Circle 220 on Inquiry Card. 



ORDEIiS- I'UVU I I “ 1111/ 

(PLEASE FAX COPY OF VOIDED CHECK ) 

♦/QUICKEN J MICROSOFT MONEY MC & VISA 

♦/SIMPLY MONEY ,/MANY MORE ACCEPTED 


%t=CHECKS 

P.0, Box 13387 ■ Birmingham *AL 33202 


! ■* —gg 

l r. 

v - g 

1 



HHi 


Circle 247 on Inquiry Card. 



Winlek Corpora I ion 

1801 South Street 
Lafayette, IN 47904 

0 ) 74 2 - 6809 


Iwixm: 


HI WIRE® II Schematic 
and PCB Software 

With support for ex¬ 
panded and extended 
memory, HiWIRE 11 can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HIWIRE II editor allows 
you to display and edit 
schematics and RGBs 
simultaneously, using 
the same commands for 
each, HiWIRE II is $995, 
and Is guaranteed. 

Call (800) 742-6809 
or (317)443-1903 


Circle 226 on Inquiry Card. 


EVEN I CAN USE IT! 



SMART BUILDER is lk most user-friendly voice 
mail/fix-on-demand system ever made! 
SMARTBUILDER is an imervfew-geimted voice/fas 
system that builds your application based on your answers, 

* 10,000 Voice Mail boxes 

• Complete Auto-Attendant Com pick 

♦ Full FaxOn Demand functionality 3 

■ Expandable to 16 telephone lines ^ ^ 

Windows 3.1 compatible! 


SMARTBUILDEE runs on 1 PC/286/3&6/486. For Sales k Technical information call: 



mystic software inc. 1-800-697-8426 


1504 ENCKAL AVENUE, SUITE D, ALAMEDA, CALIFORNIA 94501 
TEL 1 510-065-9189 FAX 1 -510-B65-9563 BBS 1 -510-865 3855 


Circle 237 on Inquiry Card (RESELLERS: 238). 



Free Instrumentation Reference 
and Catalog 

National Instruments is providing a 1995 catalog detailing 
computer-based data acquisition, instrument control and data 
analysts products. Includes information on exciting new products 
and technologies such as Plug and Play boards, Power Macintosh 
software, Test Executives, SPC and SQL add-ons, HP-UX 
instrument control PCMCIA interfaces and VXlp/ug&p/ay. There 
is also information on customer education classes. Includes 
tutorials and glossary. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U*S. and Canada) 

Fax: [512) 794-841 1 

Circle 218 on Inquiry Card. 
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Database • Graphics • Mathematical/Statistical 


Software Duplication • Utilities 


Factory Data Collection 



The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


compuiervuise; 

302 N, Winchester • Olathe, KS 66062 

913-829-0600 * 800-255-3739 * FAX 913-829-0810 

Circle 208 on Inquiry Card. 




Newll Version 7.(0 

Available for DOS, OS/2, 
Windows and Windows NT 
High-resolution vector graphics 
■* Log plots to any bate 

- 3-D surfaces shaded to ievsl 
contours 

■* Printer wlpul limited only by 
size of output medium (DOS) 

- New — patch plots, bar and 
whisker plots, stai rcase plots 

_ 1 * PostScript Level 2 support 

All elements in 216 colons 
Graphic Is a C-library that allows you to create every sort 
of scientific and engineering plot. No special knowledge 
is required to program in GUI environments. 

Scientific Endeavors Corporation 

500 N. Kentucky St., Kingston, TN 37763 fleascnaPfe feaissternis 

(800)990-1571 FAX: (615) 376-1571 Wflrittfc j 


Circle 223 on Inquiry Card. 



For High-Quality 
Scientific Publishing, 
use PCTgX 

Typesetting Software. 

Make all your documents and math formulas look their best! 

For a free brochure & demo disk, call 800/608-7906 

Personal T^X, fnc. 12 Madrona Street, Mill Valley, CA 94941 

Fax; 415/388-E865 E-mail: pti@crl.com _ 


Circle 219 on Inquiry Card. 


RAPID REPRODUCTION 

Simple Fast Smart Reliable Duplicators 



AX 1000 MANUAL AX-2X AUTOLOADER 


-FORMAT, COPIES, VERMES, 
-1 SO 3.5 H.D./hr 
-COPIES ALL MFM FORMATS 
- RELIABLE TEAC DRIVES 
-AVG. 100,000 COPIES/DRI VE 
-5.25" + 3S' DUPLICATION 
-] YEAR WARRANTY 


- FORMATS, COPIES,VERIFIES 

- 180 3.5 H.DJhr. 

- COPIES ALL MFM FORMATS 

- FULL BIT BY BIT VERIFICATION 

- ADJUSTABLE WINDOW MARGIN 

- BATCH PROCESSING 

- 6 MONTH WARRANTY 


TECHNOLOGIES 

CORPORATION 

4995 TIMBERLEA B L V D . f UNIT 9 
MISSISSAUGA, ONT, L 4 W 2 S 2 
TEL: (905) 602 9270 FAX: (905) 602 9279 


Circle 205 on Inquiry Card (RESELLERS: 206). 



HEALTH CARE 

FOR YOUR 

HARD DRIVE 


THE FIX 


...for disks 



THE FIX REBUILDS: 

i THE F.A.T. TABLE! 

I THE BOOT SECTOR 
9 THE PARTITION TABLE 

EVEN IF ALU THREE ARE CORRUPTED 

“The single most powerful data recovery 
tool known to mankind”... THE FIX!! 


No longer will “Failure 
Reading Drive C:” or “Non 
System Disk Error” cause 
havoc. GET THE FIX! 


Rebuild the Drive. 
Get the Data... 

It’s that Simple! 


RECOVER THAT DATA * CALL NOW 

CONSOLIDATED SOFTWARE PRODUCTS, INC. 


CODl 1-800-737-8763 


m 


Circle 251 on Inquiry Card. 
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Windows 


Windows 


m 


Got 

rvzzy v 

Numbers V 


Conventional spreadsheets carfr 
cope with uncertain or fuzzy 
numbers. 

But now there's FuziCalc, It was 
designed from the ground up using 
revolutionary fuzzy math technology 
to achieve breakthrough performance. 

FuziCalc is perfect for projections* 
planning, and estimating. See for 
yourself. Call now for FREE info kit. 



Call 800-472-6183 

FuziCak . 

The Fuzzy £pncadshccr 1M 


Circle 261 on Inquiry Card. 


AyttwujjiMipn 

jwk 

-Citrates bilingual, Japanese/English Windows 
-You can run popular Japanese applications 
KCOM2 far Window k 
-Japanese word processor for MS-Windows 
-With DLE2.0 server feature, you can insen 
Japanese on English applications 

PC-Tranw 

-High end Japanese/English machine 
trails Inti on program 
-Incredible translation speed 



m Windows 
Kit 


See as ai Booth #L632 
Comdex 'FaU'94 


Call for dclailii ■< 


KUREO TECHNOLOGY LTD. 

30S*34OO Gfln»re Way, liuriuihv. B.C, V5C 4KH CANADA 

Tel: *33-7715 Faa: (604) 433-3393 , 


Circle 252 on Inquiry Card (RESELLERS: 253). 


Are you looking for service, quality 
and dependability when it comes to your 
LAN products? 



Look no further. Alta Research, 
manufacturer of the Award-winning 
EtherCombo-16+ T/C, has adapters for all 
your Local Area Network needs: 


16 bit Ethernet 
32 bit Ethernet 
16 Bit Token Ring 
MCA Token Ring 


Internal Concentrators 
PCMCIA Ethernet 
Low Cost Ethernet Solutions 
Network Operating System Bundles 


Call Alta Research today for details on our Authorized Reseller Program 

1 - 800 - 423-8535 

Alta Research Corporation 

614 South Federal Highway, Deerfield Beach FL 33441 

Phone (305) 428-8535 Pax (305) 428-8678 

___ Circle 200 on Inquiry Card. 
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Technical Graphics ■ Data Analysis * 
Data Acquisition * Windows 

Origin is your complete laboratory data 
management solution, providing unrivaled 
flexibility, pubUcaifon-qwiHty technical 
graphing, and sophisticated data analysis 
capabilities in an easy-to-use Windows 
environment. 

See us In Atlanta ji Cumdcx. Booth # 9326 , 

For a Free Demo, Call 

1-800-969-7720 

MieroGiL Software, lue., One HoujuitiouBe Plaza, Nunhampcan, MA L'HOfrO 
Tel: 413-58^2013 * i-nt 4L3-5G5-0126 


Circle 231 on Inquiry Card (RESELLERS: 232). 



ype 


Type foreign languages in 
you r fa vo rite W7 miows 
applications as easily 
as you hfpe English! 

From $99,95, Use with DTP, 
word processing, database, 
presentation graphics, e-mail 
and fax. Even complex 
languages are easy to type 
because of automatic contextual 
characters, ligatures and diacritic 
positioning. 

Here's our guarantee: If you are not 
comfortably using the foreign language of your 
choice in your Windows software within 30 days, 
return the product for a full refund. 


Arabic, Biblical, 

Chinese, European, 

Greek, Hebrew, Indian, 

IPA, ]apanese, Korean, 
Persian, Russian, Sanskrit, 

S,E, Asian, Tibetan, Urdu, 

& more - scalable fon ts for *LT 
all the world's languages. 

Call the Win Language™ 
experts! 


about o»<<v \ 

► sV 0t t Trans1 ® 

W* a " d 

<6? 


n 


8 

I 


Gttmma Productions, Inc, 

12625 High Bluff Drive #218, San Diego, CA 92130 
B =» Sales: 800-97-CAMMA (800-974-2662) 

Tel: 619-794-6399 Fax: 619-794-7294 


Circle 209 on Inquiry Card. 


Let your "TRUE COLORS MINE 
THROUGH" when you advertise your 
computer products in the 




HARDWARE/SOFTWARE SHOWCASE 

Call for more details: 

(603) 924-2695 or (603) 924-2598 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2 n x17i*" 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2"x2T‘ ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458, For more infor¬ 
mation call: Margot Swanson at 603-924-2656. 

FAX: 603-924-2683. 


RATES (Jan. 1994) 

3-5 6-11 12 13 

_IttttM Isuaa iatam Issues 

rm n 

1 ad $686 ms $565 $557 

2ads/issue “ - 557 526 

3 ads/issue - - 529 501 

2W 

lad $1,392 $1,336 $1,170 $1,114 
2ads/issue - -1,114 1.058 

3ads/issue - - 1,058 1,002 


220 VOLT PRODUCT 


BAR CODE 


BAR CODE 


PC POWER ABROAD 

Hewlett-Packard Authorized Dealer 
for 220V Printers, Computers & Plotters 
HP International Warranty on all models. 

Save S - Take your products with you when leaving the 
U.S.. or wa will ship direct. Call us today' 

TOLL FREE- l^00-S0S-4fl7fi, Tel: {202) 703^10 

Horizon Trading Co, Inc., 1510 H Si. NW. 
Washington, DC 20005 USA, Fax (202) 783-6914 


Inquiry 651. 


ACCESSORIES 


RADIOACTIVE? 

Plot it on PC (+Palmtops) with RM-eo HAD. MONITOR 
+ ALARM Uses com port. ALPHA * BETA * GAMMA * 
X-RAY, MicroR:l000 X resolution of survey gelgers. Track 
RADON, find sources. Check food, water, ceramic coffee 
moos (EYE OPENING). Plot background, pfana ride, TV, 
bricks. PC MAG 8 BYTE rev. Vtea/MC/ELJRG, 45 day $ back. 

800-729-5397 or Tel/Fax: (302) 655-3800 

Aware Electronics Corp. 

P.O.Box 42S9, Wilmington, DE 19007 49.50*^ 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard or to any ADB port 

* Reads 2of5,120, UPG/EANL Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Two Scanners per Reader 

* tOOf Configurable Options 

* 2 Year Warranty, 30 Day $ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - $624 

* Complete with Laser Scanner - SI 250 

* Complete Wand only Reader- S329 

Worthington Data Solutions 

3004 Mission Str&et 
Santa Cruz, CA 95060 
408-458^9938 

800-345-4220 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals with COM PANION/PC EXPANDER 

Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feel Control up to 96 PCs 
with one keyboard, monitor end mouse. 

CYBEX CORPORATION 

4912 Research Dr., Huntsville, AL 35B05 

Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 652. 


VGA Splitters 

■ Connect 2. 4, or more monitors lo your computer 

* aright and crisp presentation simultaneously on 
all monitors - Guaranteed 

* Works with all VGA, SVGA, and RGB monitors 
« Supports 1280 x 1024 - MADE IN USA 

■ Special VGA extension cables to 2SQ ll 


H4fl7ECHNO.OGV MM5M439 

Santa Ana, CA {71*} 041-6607 QW TJ7 


Inquiry 653. 


Portable Reader 

+ AA Battery Operated, 64K or256K 

* Display messages and optional voice messages 
tell operator what to do, Messages are easily 
recorded (like answering machine) In any 
language. This unit is EASY! 

* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* £ Built-In Inventory Programs 

* Download tables and Pick Lists 

* Wand. CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

* Reads 2of5, UPC/E AN, 129, Code 39, etc, 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* S4K Complete with Steel Wand - S799 

* New Smaller Size - weighs only 12.5 oz. 

Worthington Data Solutions 

3004 Mission Street * Santa Cruz, CA SSoOD 

488-450-9930 FAX M845B-99E4 800-345-4220 


BAR CODE 


Labeling Software 

On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to if - readable at 
100’, AlAG, KMari, Sears, MIL-STD, Psnneys, 2of5, 
12B, UPC/EAN, Code 39, File Input & Scanned 
PCX graphics - $279, Other programs from $129. 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


Cordless RF Bar Code Wand 

A cordless RF bar Code wand with a range of 100 
feet Plug-N-Play. No software needed Attaches as 
2nd keyboard. For IBM and Macintosh or any serial 
device. Real-time remote data collection for $695, 
Optional Range Extenders $200 per 100 r added. 
Exclusively From the PC bar coding leader. 

Worthington Data Solutions 

(408) 458-9030 (800) 345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet, Print Codabar, 2 of 5, 
Code 128, UPCVEAN and Code 39 Inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support Included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 

> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

> 54 Key Keyboard with Separate Numeric Keys 

> Real-time Clock Supports Date & Time Stamps 

> Reads all Popular Bar Codes (16 types) 

> Wand, CCD, Laser, or Senal Input Devices 

> BuilLfn Program! Generator 

V Create Your Own Custom Programs 
>*■ 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in- Memory 

V Create up to 250 Data Flies per Program 

> Up to 250 Look-Up Files in Memory 
>- Built-In Calculator 

> Supports HAYES Compatible Modems 

V 64K Memory with Data Compression 

>- 30-day $$ Back Guarantee - 1 Year Warranty 

> Complete Unil wilh WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800)648-445! (817)571-9015 FAX (817)585-6232 


BAR CODE READERS 

For PC, XT, AT, PS/2, 8 Serial Terminals 

>■ Emulates Keyboard: Works With Any Software 

> Data Appears as Keyboard Input 

> Uses Enhanced Decoding Algorithms 

>■ Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial input 

> Reads All Popular Bar Codes (IS types) 

> Reads HIGH, MEDIUM, & LOW density codes 
>- Auto-Discrlminates Between Bar Code Types 
>- Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 

> Complete Unit with LASER Scanner - $1095 
>- Gompiete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Paikway, Euless, TX 76040 

1800)648-4457 (817)571-9018 FAX (817) 685-8232 
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THE BUYER’S MART 

BAH CODE SB! BAR CODE ' f CD-RECORDABLE 


Bar Code Printing Software 
LabelWorks (nr Windows 

>■ Prints all Popular Bar Code Types {19 Types) 

► Desktop Publishing Features; WYSIWYG,, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms {25%-400%) p Templates 

► Rotates Text, Bar Codes, and Graphics 

► Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

► Rich Text Support: Mix Styles, Types, & Sizes 

► Automatically Prints Serial Numbers 

► Imports & Exports Graphic Files; 

TIFF, GIFF. BMP. PCX, WPG, WMF. TARGA 

► Supports Virtually all Windows Compatible 
Printers {PostScript. Laser, & Dot Matrix) 

► 30-day Money-Back Guarantee, £295 

*“ CALL FOR FREE DEMO SOFTWARE 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(BOO) 6484452 ( 817 ) 571-9015 FAX ( 817 ) 6 S 5 - 5 H 32 


SCANNER SALE 

USA Made 

•HEWLETT PACKARD 
Steel Wand w/decoder $249 

• SYMBOL Laser LS2000, 

LT1700 or SP400 w/decoder $699+ 

• Software Wedge (DOS/WIN) 

WHP Wand or PSC Laser $125+ 

• Mag Stripe Encoder/Reader 

(2 or 3 Irks) $1099+ 

• Prints oftwa re (DOS/WIN) $ 149+ 

• Software: Inven. Assets, Tools. 

• POS Products • 30 Day $S Back 

• SPANISH Dept. Avail. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

121 40 Severn Way. Hwsrajda, CA 92503 {900) 270^01 S Inl'l 
(000)653-4252 US - (800) 219-61 78 CAN * FAX (909) 27Q-09E0 


Inquiry 654. 


NEED A ONE STOP SOURCE 
FOR YOUR BAR CODE SOLUTIONS? 

NO PROBLEM I WE OFFER Quality ■ Performance - Value 
A lull line or READERS * PRINTERS * PORTABLES * EAR 
CODE READERS FOR NOTEBOOKS * HEWLETT-PACK¬ 
ARD SCANNERS ■ MAGNETIC STRIPE READERS. Our 

iLadder:, plug uUd play with your existing system withaul add¬ 
itional software CALL ABOUT OUR 30 DAY GUARANTEE - 
TECHNICAL SUPPORT - OEM/VAR DISCOUNTS, 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 

Eastern USA (BOO) 62G-t6B6 71+990-1630 lull. 

Western USA (flOfli 223-9487 714-990-2503 Fas 

Inquiry 655, 


DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Readers lor microcomputers 
& terminate, including IBM PS/3 8 others, DEC, 
Macintosh, AT&T, CT, Wyse. Wang. All readers connect 
on the keyboard cable & are transparent to all software. 
UPC & 39 prim programs, magnetic encoders. & 
portable! readers are also available. 

TPS Electronics 

4047 Transport, Palo Alio. CA 94303 

41 5 -856-6833 AppleLink: BARCODE 

1*800-526-5920 FAX: 415-856-3843 


Inquiry 656. 


VARIAISTT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASER/MAGNETIC CARD CONNECTIVITY 

* Keyboacd Wedges (InlematfExtema!) lor IBM PC7XT/AT, 
PS/2, and portables 

- RS232 wedges tor WYSE, Lmfe, fUmtrcHi terminals 

* Bar code and labol priming software 
■ FulMwp-year warranty 

* 30-Day Money-Back Guarantee 

- Extensive VAR/Dealer Discounts 

46580 f rsmorlt Bvd., 1 D& T F rtxnCnt. CA W530 t (510) 4402670 

800-666-4BAR FAX: (510) 440-2873 


Inquiry 657. 


BUYER’S MART 


YOUR SALES MESSAGE 

about the special 
computer product or service 
that you provide 
belongs in print 

THE 

BUYER'S MART 

can help you reach computer 
professionals and produce valuable 
inquiries for your company! 

Call 

Margot Swanson 

for more information 

603 - 924-2656 

or 

Fax: 603-924-2683 


Inquiry 659. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCS design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
aulorouter, and layout tor 2-layer circuit boards, 
$399. Enhanced version with auloplacemeni, 
more symbol libraries, and up to 16 layers, $649. 
CAM tile outputs- 

Mental Automation, Inc. 

5415 136111 Ptace, SE'Belfavue WA 96006 

(2W) 641-2141 FAX (205)649-0767 BBS {206) 541-2S46 


inquiry 660. 


Geared to CD-R technology 

GEAR, the ultimate CD-Recordabte 
tool for any CD-Standard 
If you demand a simple, easy-to-use 
solution to create CDs, GEAR is 
everything you need, GEAR supports 
all major CD-Recorders: 

JVC High Technology 

Kodak Philips 

Ricoh Plasmon/Reflection 

Sony Yamaha 

GEAR is available for 

* Windows/DOS ‘Apple Macintosh 

• Sun Unix * Hewlett Packard Unix 

Elektroson 

USA 

10 Fresrdenlial Boulevard, Bala Cynwyd, PA 19004, USA 

Let 610-617-0850 fax 610-617-0656 

Europe, Asia, Rest of the World 

P-O. Box 2436, 5600 CK Eindhoven r The Netherlands 

tel 31- (0) 40-515065 fax 31 - (0) 40-514920 
E-mail Elektro@sci.kun.nl 

Inquiry 662. 


CD-ROM 


The Official ASP CD-ROM 

By The Association of Shareware Professionals 
Freshly Updated Every Quarter 

Over 1100 Great Programs 

Family, ■Ganns. Business. Graphics, Windows + Morel 

Only $24.95 -t- $2.00 S&H 

Order ftom ASF Approved vendor FREE Catalog 

ABC SOFTWARE SOLUTIONS 

123 Grand Avenue, Billings, MT 59101-6020 
Vo ice 406-256 -5656 FAX 406-243-7 54 3 
Shareware p-njgrams require tuparate payment Id authors, il foiinO usetul. 

Inquiry 663. 


* TOSHIBA * PLEXTOR * NEC * 

* SOUND BLASTER * 

’{- MEDIA VISION * ADAPTEC * 

- CDJIOM TITLES, MAC A DOS 
* CD-ROM CADDIES A ACCESSORIES 

Computers at Large 

Saratoga, CA 

Dedicated Id CD-ROM technology. 

Please Call For Oljr Price List 
600-642-4194 *408-255-1001 

Fax 4O0-2S5-23BB VISA & MestetCefd accepted 

Inquiry 664. 


We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 
Cali or write for a free product update 
Consolidated CD ROM, Inc. 

515 67th Ave Philadelphia PA 19126 USA 
+1-215-276-3657/ +1-215-276-3854 fax 

1-SOO-8-CDROM5 


Inquiry 665, 


CAD/CAM 





DOS & WINDOWS BAR CODING 

BaT coda readers designed for fast, reliable, cost- 
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, eredil card. 
CCD, laser, etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any primer. 
DOS printing, too. Generous reseller discounts. 
Great warranty. 30-day money-back guarantee. 

Seagull Scientific Systems, Inc. 

16127 N.E 24ih, Suite 333, Redmond, WA 90052 

800-758-2001 206-451-8968 FAX 205-451-8982 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT’ M 

indexer LPT 1 * software $249 

NEW VERSION 3 visaaic 

* Controls up to six stop motors simultaneously. 

* Linear and Circular Interpolation. 

* Now features to accommodate machine control 

* Easy-to-use DOS device driver. SupHr Manual. 

* CAD CAM interface available. 

_ Corporation, 1422 Arnold ftvfi. 

ADilitv Systems pa wot gisj kt- 433 s 

* FAX; (215) 057-7015 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 

ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCDEX needed. 
Complete Kit Networks CD Roms, 
unlimited user license, DISC PORT. 

"JES, NONE BETTER AT ANT PRICE" 

C a 11 N O W: 1 (800) 482-1666 305-271 *0076 
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Inquiry 661. 


Inquiry 666. 











































CD-ROM 


COMPUTER BOOKS 


DATA RECOVERY 


Language/OS 

100s of COMPILERS 
INTERPRETERS with SOURCE 

for compilers, function libraries, and 
docs for standard and research 
languages & OS. 

Language/OS II 

The LARGEST COLLECTIONS source 
just got BIGGER!!! A perfect companion for 
Language/OS. Additional source for 
compilers, function libraries, and docs, 
$94.95 each/$60.00 for both 
To order these or other titles, contact: 

KNOWLEDGE MEDIA 

436 Nunneley, Paradise, CA 95969 

(800) 78 CD ROM (916) 872-7487 

FAX (916) 872-3826, VfSA/MC accepted 

Inquiry 667. 


COMPUTER BOOK STORE 

Now. on the Internetl 15% discount olf moat books from 
140 publishers. UNIX, CD-ROMs. Windows, Internet, 
Macintosh. Electronic catalogs available by anonymous 
FTP from flp.compubDoks.com. Download catalog from 
CompuServe (GO GBK). Personal, technical service. 
Worldwide shipping. AJI major cards. 

Compu Books 

RR1 Box 271D 512-321 9652 

Cedar Greek TX 7B612 USA Fa* 512-321-4525 

Orders only 800-860-6818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Campuierowneris coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more One call does il aJL 

1 - 800 - 800-1492 

SAFEWARE, The Insurance Agency Inc. 

PC Box 02211,2929 N. High 5t„ Columbus, OH 43202 
Now available In Ontario! 11 


Inquiry 671. 


Data Recovery Labs 

Canada s leading experts on file retrieval 

Complete facility for Hard Drives & Removable Media. 
Nationwide service. Highest success rale. 

Free evaluations, “No files - No charge" 

DOS - MAC - NOVELL - UNIX 

Trofessbnal solutions by programming engineers" 

1-(416)-S10-6990 1-(800>-563-1167 
Inquiry 675. 


We Can Save It! 

DriveSavers is one of the most experienced 
and progressive data recovery services in the 
country. Since 1985, we have been recov¬ 
ering bard drives, floppies and removable/ 
optical cartridges, so you can depend on 
DriveSavers for the ultimate In critical data 
recovery at reasonable prices 

DriveSavers 1-800-440-1904 


Inquiry 676. 


COMPUTER MEMORY 





Put AH Your Documents on 
CD-ROM for less! 

We can assist you in your CD-ROM Development by 
converting paper documents, microfilm or flche, catalogs and 
images on to CE>ROM, We also develop search engines tor 
retrieval purposes. 

Compefrtrvg prices and exoetlent customer service. 

Call f« Information. 

Media Conversion Corp. 

300 Roosevelt Road, Building I^Suite 106 

Glen Ellyn, IL60O7 

(800) 360*1033 or Ft r* (70S) 469*1277 


MEMORY SIMM MODULES 

Wholesale Prices-Domestic and Overseas 
Absolutely The Lowest Prices on 30 and 72 Pin Simms 
M 1x9-70 $31,50 

"4x9-70 $137.50 

Liferiirte Warranty on oil Memory, 

We Have teen The Leaders in low Prices Since 1986. 
Pleoss Coll or Fax. * BUY - SELL * TRADE 

Windows Memory Corp. 

920 Kline St., Suite 302, in Jolla, CA 92037 

800-454-9701 Fax (619} 454-9703 


Ontrack 

DATA RECOVERY 

■ Professional service recommended by major hate 
drive manufaclurers * Expertise in virtually every 
operating system & media storage device * 24-hour 
support with weekend, priority, fi on-site service 
available ■ For fast, successful results, call: 
MN:1-a00-a72-2599 * CA: 1-800-752-7557 

UK: 44-81-974-5522 * GERMANY: 0138-815-198 

Ctvp. Headquarters: €321 Bury Drive, Eden Prairie, MN 55346 

Inquiry 668. 

Inquiry 672. 

Inquiry 677. 


CD-ROM Networking for Feer-to Peer Networks 

Introducing QPTI-NET 6 Lite 

OFTI-NET Lite employs data each Iris and prefetch tog 
technologies to improve the response times for clients 
sharing CD-ROM resources on peer iopeer networks. 
Call For your free catalog featuring our line of CD-ROM 
solutions including the complete OPTl-NET software 
family, OPTI-CDcacfie™ CD-ROM caching, multi-drive 
CD-ROM hardware, and networked CD-ROM titles I 
ONLINE COMPUTER SYSTEMS, INC. 

FiashFAX Information Hotline 301-601 2120 
301-426-3700 urtAX us u 301 428-2903. 


COMPUTER TELEPHONY 


Write your own Yoke Mail software 

Create advanced, mulji-Eioa votee/ftoc mail systems wMi 
VOS™, the Edilors' Choice, Complete language lor 
eomputej/tetephQne Integration. VOS supports databases, 
LANs, voice recognition, texl-to-speech, conferencing, 
switching and nwra 

Call for free booklet Get into Interactive Voice , 

Parity Software 

US: 415-989-0330 fax: 415-909-0441 
Europe: +45-3940.8803 fax: +45-3940-7803 


DATA 

RECOVERY 

WHEN I.T. 
MATTERS 

Date flecove^, Conversum, EXip^icacten Systems 
Pham. H4(Q) 1734-890042 
Fax: 


Any Taps, Optical, Cart¬ 
ridge of ftny format 
whalher partially Ovlt- 
mitten ar damaged, Vogon 
|)ha world losdflrs m tap* 
& Optical Data Recovery 
can recover any data 
unywhera on ihq svria«. 
Recoveries Tram 1/2', 1/4', 
DCHQG0, (mm, Bmm 
ExnLviy. DEC TKXX, 3480. 
Worm, Magnate Optical 

VO GO N 

V0CON Irahwikj™! UJ 


Inquiry 669. 


Inquiry 678. 


New and Updated CDROM Titles 

Cica MS Windows CDROM, Thsnds of Windows promts..$29.95 


Giga Games CDROM, Games for DOS/Windows.$39.95 

Space and Astronomy. Thsntte NASA images/data..$39.95 

C Us&r Group Library. C source code Oec 93...$49.96 

Simtel MSDQ5 CDROM, DOS Stiarawaraffreewarc....$29.95 

QRZ Ham Radio CDROM, FCC Callsign Dh t Shrwar,.$29.95 

Hobbes OS/2 CDROM. OS/2 Sbareware/Freeware.$29.95 

Source Code CDROM, 650 Mb source, DOS/Unix ...„.$39.95 

Guienberg Projecl. Literature and docs...,...$39.95 

Unux Operallng Sys, 3SG/4fi£ DS, X11 r full src. ....,$49.95 

FreeBSD Operating Sys, Ver 1,9, kml src, X/GNU.,..$39.95 

Libris Britannia, MSDOS Tech/Sci/EnfllnKr,,,..$69,95 

XIIBS/Gnu CDROM, Full src, SPARC binaries.$39.95 

Nebula for NeXTSTEP, Prams tor Intel NeXTCTIP...$59.95 

Ada Programming CDROM. Compilers. source, docs,,,,.$39.95 

Ajniitet CDROM, Amiga Shareware/Freeware $29.95 

CDROM Caddies. Lllelime Guarantee.....$4.85 


Tap duality CDROMs. 100% satis!led or full refund. 

WALNUT CREEK CDROM 

4041 Pike Lane, Sto D-212, Concord, CA 94520 

1 -800-786-9907 Visa/MC AMEk. Fax: 1-510-574-0821 


Inquiry 670. 


CROSS ASSEMBLERS 


Cross Assemblers 
Simulators 
Disassemblers 

PseudoCorp S/ 

921 Country Club Road. Suite 200 
Eugene, OR 97401 

(503> 683-9173 Fax (503) 683-9188 
BBS (503) 683-9076 _ 


Inquiry 673. 


DATA ACQUISITIONS 


InterLink - CMC 

# Easy-to-use DNC program that simultaneously runs 
up 10 32 CNC cantrntlars from one PC. 
if: Heldenhein, Fa&or. Fidia, Dechel and ASCII down- 
load/upload protocol emulations available. 

Plus on-line file copy, delete, rename and dir utilities. 
i|J Free full functional two port demo available. 

IrtterCAD - Centro de CAD/CAM, Lda. 

Rua de Cenofelta, 307 - t Tr, 4000 POHTO. PORTUGAL 

Tel: 2 2009979 Fax: 2 2009976 


Inquiry 674. 


DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 

for many leading corporations, government agencies, 
law firms, and companies In every mdustry-wofld-wlde. 

Free lest * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3PTO Second St Worth, Minneapolis, MN 5541T 

(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 679, 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over 5000 formats including 3!£\ 5JT, 6" disk 
formats & word processors. Disk-to-disk con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for more Info. 

Pivar Computing Services, Inc. 

165 Aril rrgton Hgts. Hd.. Dept. #B, Buffalo Grove. IL60QB9 

(BD0) Convert (708) 459-6010 
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THE BUYER’S MART 


DATA/DISK CONVERSION 


Attention DOS and Windows users... 
now you can have file compatibility 
with all your Macintosh friends! 

With MacSEE you can... 

• copy files between DOS and Macintosh disks 

• rename, delete, and make/remove folders on 
Macintosh disks 

• format Macintosh disks (including hard disks) 

But ONLY MacSEE features... 

• support for almost any disk including 1.44/2.88 Mb floppy. 
BIOS compatible hard disks, ASPI SCSI hard disks 
(SyQuests, Bemoullts, MOs), and CD-ROMs 

• file translation for MacBinary and BinHex files, and most 
common data files including EPS. TIFF, Text. Excel, 
Photoshop, Quicklime Movies, ...etc 

• includes BOTH DOS and Windows versions in 
ONE package! 

MacSEE is dearly a better deal than buying a whole, new 
Macintosh and MacSEE is also cheaper than competitors that 
are unable to live up to half of these features. Try MacSEE 
under our 30 day money beck guarantee! 

MacSEE Is only $79.95 and can be ordered direct via check, 
money order, COO. or corporate PO from: 

REEVEsoft 

P.O. Box 1884 • Clem son. SC 29633 
(603) 654-7378 • (803) 654-8130 FAX • 71S21.2200 CompuServe 
or v» credit card from Public Software Library at 1-800-242-4775 
or 713-524-6394 (713-524-6398 FAX) Mention MacSEE (item 
411512) when ordering via credit card Orders will be shipped 
within 48 hours. Inquiries should be directed lo REEVEsoft 


Inquiry 680. 


WE WROTE THE BOOK! 

Deal direct with the company who developed 
the systems that most others use... 
SHAFFSTALL! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 

1 - 800 - 357-6250 

Shaffstall Corporation 


317-842-2077 
(Fax) 317-842-8294 


Inquiry 681. 


DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 

• Complete Packaging, Assembly & Printing 

• Custom Labels & Silkscreening 

• Available in all disk formats 

• 100% virus checked & copy-verified 
MANUFACTURING DISKETTES IN THE U S, SINCE 1978 

SYNCOM TECHNOLOGIES INC. 

1000 SYNCOM DRIVE. MITCHELL. SD 57301 

1 - 800 - 843-9862 


Inquiry 682. 


EDUCATION 


Memorize* It 

Create your own multimedia flashcards on any 
subject using Pictures, Text and Sound. Interactive 
quiz helps focus on the hardest cards. Print cards 
front and back on perforated paper. Creating decks 
is simple and fast. Windows or Mac. FREE catalog. 
Only $39, Reg $49 VISA/MC 

SideooEight Software 

P.O. Box 5004, Garden Grove, CA 92645 

714-952-4114 714-995-6725 Fax 

800-356-3316 


Inquiry 684. 


FLOW CHARTS 


WINDOWS FLOWCHARTER $129 

RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows; 200 shapes auto adjust In size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server; dick on a shape tODrina up a sub-chart; 
import/export bitmaps and metafiles; Call for tree 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland, CO 80538 

Phone: (303) 663-5767 FAX: (303) 669-4889 


EUROPEAN SALES 


MARKET TO EUROPE! 

The BYTE EURODECK offers you a 
unique opportunity to sell your computer 
products to BYTE’s 50,000 European 
Subscribers! 

Call Joseph for more info! 

(603) 924-2533 


Inquiry 685. 


FLOPPY DISKETTE 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 


• We are a manufacturer licensed by Sony Corporation. 

• Our disks are all 100% Tested and Certified Error Free 
with guaranteed Clipping Level. 

• Available products: 2H0,2DD, video tape, CO jewelry box. 

• Our own brand MEGA, OEM or bulk pack are 
also available. 

• Duplicators & wholesalers are welcome. 


See US YHC Cassette Ind. Ltd. 


At 

COMDEX/ 
Las Vegas ‘94 
Nov 14-18. 1994 
Las Vegas/USA 


75 Saintsbury Square. 
Scarborough Ont. 
Canada M1V3K1 

Tel: (416) 321-1179 
Fax: (416) 321-8451 


INMARK INDUSTRIAL LTD. 

1A Man Foong Industrial Bldg. 

7 Cheung Lee Street, Chai Wan. 

Hong Kong 

Tel: (852) 558-2203 Fax: (852) 897-3700 


Inquiry 686. 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 

Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 

Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 

2130 SawieHe Blvtl 3<MA, U*, Angeles. CA 90025 

800-569-2099 FAX 310-996-2303 

Inquiry 689. 


READ JAPANESE! 

Become fully literate in Japanese with KANJI 2045 
for Windows, a software-based study kit for learning to 
read Japanese. Improve your career or do it for fun. 
Send a check or money order for $199 in US Dollars. 
Free shipping worldwide Write, call, or fax for more 
information 

Educational Software International 

272 Kalalau Street. Honolulu. Hawaii 96825-2012 USA 

Phone 808-396-1161 FAX: 808-396-9231 


HARDWARE 


README. 1ST AND SAVE $.$ 

ATTENTION Builders, Consultants, Corporate 
Buyers and Serious Hobbyists. ASCI is “HELPING 
YOU PUT IT ALL TOGETHER” with big savings 
on Cases, Motherboards, RAM, Hard Drives. I/O, 
CD-ROM, Modems, Keyboards, Monitors, Mice. 
Multimedia, Scanners and much More. . 

FREE PRODUCT INFORMATION PACKAGE 

CALL: I-800-238-ASCI TODAY 

Local Voice: 516-935-1602 Fax: 516-935-5231 
ASCI Computer, Box 7M9. Mckstifle, NY 11802 

Inquiry 690. 


DOCUMENTATION 


ManualsOnDemand 

Order what you need — pay one price 
Get 600 DPI quality in 4 days 

• Improve Cash Flow 

• Reduce Inventory 

• Eliminate Obsolescence 

Call for MOD 1-800/352-6477 (Fax also) 
8586 Monticello Dr - W. Chester, OH 45069 


Inquiry 683. 


FLOW CHARTS 


COBOL STRUCTURE CHARTS 

The new PowerStructure for Windows generates 
incredible structure charts DIRECTLY From your 
COBOL source STRUCTURED or NOT! Forget 
manual flowcharting. PowerStructure will diagram 
your spaghetti code, do it in seconds, and free 
programmers for more important work. 

Now just $149. 

CyberMetrics 

5541 S. Marine Drive.. Tempe, AZ 85283 

_ (602) 838-3310 


Inquiry 687. 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
_Educational Buyer since 1985_ 

APPLE II* & MACINTOSH® 

SYSTEMS * PARTS * EXCHANGE REPAIRS 

Call fora Catalog... 800 “ 274“5343 

INT’L: 617-275-4600 • FAX: 617-275-4848 

205 BURLINGTON ROAD • BEDFORD, MA 01730 

Inquiry 691. 


EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 

The American Institute For Computer Sciences offers an In- 
depth home study program to earn your Bachelor of Science 
at home B.S. subjects covered are: MS/DOS. BASIC, 
PASCAL. C, C++, Data File Processing, Data Structures & 
Operating Systems M S. program Indudos subjects in 
Software Engineering and Artificial Intelligence Ada and 
Using Windows courses also available. Accredited Member 
World Association of Universities and Colleges. 

AMERICAN INST, for COMPUTER SCIENCES 

2101-BY Magnolia Ava., Suita 200. Birmingham. At 3520S 

1-800-787-2417 • 1-205-323-A191 


Flow Chorting™3 for DOS 
Flow Charting™4 for Windows 

For flowcharts any way you want, 
call for your free demo disk today! 

(800)525-0082 x1317 Patton*Patton 

• ■ ■ ♦ 

Please see our ad on page 305 

Inquiry 688. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet ColorPro 

DeskJet DraftPro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 

4117 Second Ave., S. Birmingham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 692. 
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JAPAN MARKET 


SCIENTIFIC SOFTWARE 


SOFTWARE PACKAGING 


Sell your software in Japan! 

Are you mlusiig ctf on ww of me fastest grwwg maftefa Igr Mac antf 
Windows software in The world? Loam how lo gel in by Eubecrftitog to 
Japan's I DM EnfllrstHsnguegs compute* magazma - Computing 
Japan, Wrila*i by pec&si Wife brow tho industry Onfcr n FREE TRIAL 
COPY, by faxing or nailing. Subecnpttons only US SSG in North America 
and vs,MO p*f year — incudes 3rd ctassteurfsoe postage 

Computing Japan Magazine 

inftDdhAiii9rie.il Elstwlwte: 

Ill CndarSI Hirao AKBldg, 4F 

Sandpoinl, 10 8386^1 USA 6-35-2, Hiroo, Shibuy«-ku, ToKyu 1 50. Jsyi&n 

PH: ZBS-2B3J1 TB Pit: *M -3-344&-2fi1 & 

fn\ 2 M- 2 B -631 ft Fsk: *?1 3 3 


Inquiry 693. 


LAN CARDS/UPS 


UK MANUFACTURER OF LAN CARDS S 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
SEEKS DISTRIBUTORS - WORLDWIDE. 

HIGH QUALITY, EXCELLENT PRICING 

BTC COMPUTERS (UK) LTD 

TEL: (+44) 582 487878 
FAX: (+44) 582 26226 

Inquiry 694. 


LANS 


Little Big LAN 

The most flexible network 

• Peer to Peer LAN 1 a 250 n odes 

■ $75 total software cost, not per node! 

■ Li nk via serial, para i lei, or Modems 

■ Also via Ethernet or Arcnet, or mixl 

* TypFoaHy only 40k of RAM 

Information Modes 

817-387-5330 1 P.O. Drawer F, Denton TX 76202 

Fax B17-302-7407 Orders SOQ-628-7992 


Inquiry 695. 


MEMORY 




Lowest Prices 

SIMM 



1WIEG 

1X9 

3 Chips 

5 

35.50 

1MEG 

1X9 

Strips 

S 

41.50 

4WIEG 

4X9 

3 Chips 

s 

149.50 

4 MEG 

1X36 

s 

185.DO 

16MEG 

4X36 

Molhorboard Specials 

CALL 

486DX266 VLB W CPU 


1375,00 


MICROFQX 


Please call lot price list. Quantity DIscdlkiIs Available - 

CALL (212) 922-1B74 Fax; (212) 922-1879 


Inquiry 696, 


NOTEBOOK PERIPHERALS 


Second Serial Ports 

PCMCIA - RS422 and R5485 

attached DB9M connaclor $249 
Texas Instruments, Toshiba, Everex/Sanyo 

■ RS232 - RS422/4S5 

■ High-speed buttered UART * $199 lo $249 

Custom design capability. Also auto A aircraft power 
adapters for portable computers, and printers 

Designed and made In USA!! 

Empire Engineering 

GalHomia USA 

let 805/543-2816 fax 805/543-2820 


Inquiry 697. 


PROGRAMMERS TOOLS 


DON'T DEVELOP NETWORK APPLICATIONS 

without NPPC, a powerful library subroutine 
package wilfi the simplest API available anywhere! 
Window and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C, C++. 
Visual Basic, FoxPro, etc. 30 day $ back 
guarantee. Download a free demo from our BBS. 
NPPC for Windows or DOS - SI 95 w/source 5395 
SOFTWAREH0USE CORPORATION 

326 State Sheet, Lea Altos, CA 94022 

f415}949 0203 FAX (415) 049 0208 BBS (41S* 049 0207 


Inquiry 698. 


Scientific & Technical Software 

Call for our latest FREE catalog 

1.800.622.3345 

ScriTech to yOwr spun*! fur lha best value In Beientifa and 
Eschnlcat software. More lhan 1250 products. 

1.312.472.0444 2231 M Cfybourn Ave, 

FAX 1.312.472-0472 Chicago, SL 60614 


Inquiry 699, 


SECURITY 


FIGHT PIRACY! 

* The New EVERLGCK * 
SOFTWARE COPY PROTECTION 
Naw Optto^ Board Sale-New Remote FtoglsUralton 
New CPU LOCK CD POM LOCK and more 

★ EVERKEY HARDWARE LOCKS it 

Ax-Tech Software, Inc. 

Ca// for a 201 East FranKlIn. Richmond, MO 54005 

FREE (810)776-2700 

D&mo (800) 227-0644 fax (816) 776-8398 


Inquiry 700, 


THE ULTIMATE SOFTWARE SECURITY 

• STQPCOPY family - UNCOPIABLE copy protection 

• 3TQPVIEW software encryption 

• NETLIMIT network license metering 

• DOS, Windows, Macintosh. OS/2, support 

• No Jwnto Wde changes required - for ANY Of Our prod¬ 
ucts In ANY envirorunent 

• Qur products destroy ALL of our compelllBO 

• Call for FREE demo disk, or to discuss our products' 
MANY options 

BBI Computer Systems, Inc, 

14105 Heritage Lane, Silver Spring. MD 20900 

0OC7I6Y A06I * &DQ/B79-Z224 * 301/&71 1094 * FAK:3(W4BC-7545 


Inquiry 701. 


CRYPKEY SOFTWARE LICENSING SYSTEM 

‘Hardware key-like protection without the hardware key" 

CrypKey <s a sollware pratectfon tool, offarlng 
- com plete security from any disk copy prop ram 
« complete compatibility with any MS DOS 
or MS WINDOWS 3.1 based machine 

■ CpmplEte invisibility - no disk key, no hardware key. 
less support calls 

■Instant disaster recovery 

CrypKey Is a sales tool, allowing you tp sell your program 

■ try Increments - enable the options the customer 
purchased 

■ by number of runs - e.g., sell 100 calculations tor $499.00 

■ by lime period - eg, lease or demo your program 
tor SO days 

CrypKey uses a numeric key that can he transmitted hy phone 
or tax. Sell your customers more options, more copies, more 
lime or more runs instantly, just by making a telephone call 
(Greal for overseas customers or distributors.) 

"NOW AVAILABLE FOR NETWORKS* 

CRYPKEY IS PRODUCED BY KENONIC CONTROL * 
ENGINEERING ANO SOFTWARE SINCE 1972 

Kemic Controls Limited * 717$-f?th met South East * Calgary, 
Alberta, Canada J2H2S6 • (m 25SSm • far {ml 25B-S201 


Inquiry 702. 


KEY-LOK™ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom¬ 
ical. Transparent to PARALLEL/SERIAL port, 
Coumers/'Rea 1-TSme-Clock. Multi-product/ 
feature licensing. DGS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Girds. Littleton, GO 80122 

(303) 770-1917 FAX: (303) 770-1863 


Inquiry 703. 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will nsed lo Pscfcage, Distribute, and Ship Your 
SofHwareji From manuals and 1 hinders to motors and shipper 

LABELS * LABELS * LABELS 

Fat yoiir diskettes, plain or custom printed 
dol matrix or lasti r printer... Ires h^j mples 

•••FREE CATALOG*• * 

Hice & Associates 

3586 Montioello Dr.. West Chester. OH 45669 

Ptione/Fux: 513-77^7977 


Inquiry 704. 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog QS 

Call 708 390-7744 

or fax 708 390-9886 

PolyQuick Co. 

1243 Rand Road. Des Plaines, IL 60016 


Inquiry 705. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, heads-dewn data eniry 
with Ewo-pass verification, edit language, 
operator state, much morel Designed Tor 
Ihe PS/2®, PC, XT, AT or compatibles 
PCs from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21 m Makah Rti, Fax; 206/776-7210 

Woodway, WA 96020 USA: 000/356-0203 


SOFTWARE/EDUCATION 


DERIVE 8 NEW VERSION 3! 

DERIVE*, A Pilot henna tied Assistant combines the 
power of computer algebra with the ease of a menu- 
driven interface. It solves symbolic & numeric 
equations, and does calculus, trig, vector 6 matrix 
algebra and mors. It is programmable. K plots In 2 & 
3D. Suggested List Price now only $125F 

fieq; MS-DOS PC compalibla a 512K, 

SOFT WAREHOUSE, INC. 

3660 Walailaa Ave. Std. 3Q4, Honolulu. HI 96816 

Ph: (808) 734-5801 Fax: (608) 735-1105 


Inquiry 706. 


SOFTWARE/ENGINEERING 


Circuit Simulation 

New LOW COST SPICE Toots 


Introducing ICAF74Lite 

Affordable SPICE 

Experience Analog and Mixed signal simulation 
like you ve never seen before 

"Just like being at the Bench." 

includes: 

• New IsSpfce*; Heal Time Interactive Display 

• UNLIMITED Circuit Size I 

• Integrated Schematic Editor 

• Model Libraries, more than 5000 Parts 

• Windows, Windows NT 

Full SPICE programs starting at 395. Complete 
systems with schematic entry, I&Spice 4, models, 
and waveform graphics only $595. 


Cat! or Fax for your Free Demo kit 

P.O. Box 710, San Pedro, Ca 90733-0710 

Tet(310) 833-0710 * - t ,*£| 

FAX(310) 833-9658 illTUSOTT 


Inquiry 707. 
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THE BUYER’S MART 


SOFTWARE/ENGINEERING 


SAUNA: 3D THERMAL ANALYSIS 

• Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. • All heat transfer modes: convection, 
radiation, conduction • Interactive menu-driven 

• Thermal parameters library • Fast “What if": 
dimension, mat'l, finish, analyses • Easy to learn & use 

• IBM PC & Macintosh II 

Call or FAX for free evaluation program 

Tatum Labs, Inc. 

1287 N. SHo Ridge Drive, Ann Arbor, Ml 48108 

313-663-8810 FAX 313-663-3640 


Inquiry 708. 


SOFTWARE/GRAPHICS 


Sirlin’s CAD ++ ENGINE™ 

• Programmers Toolkit supports Read/Write of 
AutoCAD DWG & DXF Files 

• Object oriented, modular, database-like access 
to CAD data. 

• View, Print, Plot, and Pick modules. 

• Available for C/C-*-*- for DOS. Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 

Sirlin Corporation 

25 Orchard View Dr.. Londonderry. NH 03053 USA 
Phone: (603) 437-0727 • Fax: (603) 437-0737 


Inquiry 712. 


SOFTWARE/TRAINING 


Learn Computer Software! 

Learn Microsoft® Windows™ in the convenience 
of your own home. Complete video with workbook 
to use for future reference. $69.95 + $6.95 S&H. 
Illinois residents please add 8% sales tax. 30-day 
money back guarantee. Please allow 6-8 weeks 
for delivery. 

Educational Visions, Inc. 

Dept. B, P.0. Box 1088 
Wheeling IL 60090-1088 


Inquiry 717. 


SOFTWARE/GRAPHICS 


New Version! 

ActuSoft Image Format Library 5.0 

Programmers: Add support for 36 raster 
file formats instantly! 

TIFF, JPEG, PCX, TARGA, DIB. DCX, GIF. BMP, 
WMF, PICT, WPG, EPS. Group 3. Group 4 
New Formats: Photo CD, Photoshop, ASCII, 
KoFax, RLE. LaserData, CALS, ATT, CLP. XWD, 
IMG, IFF. SUN, XBM, ICO. IOCA, CX2, XPM. 
CUT, Brooktrout. MAC. MSP 

Guaranteed to read all raster images in existence 
in the listed formats! 

# Import, export, scanning, conversion, compression 

# Printing, display, image processing 
$ Supports all languages 

$ Fax formats and multi-page images 

# Rotate, zoom, scale, color reduction 
$ Thumbnails, sharpen, special-effects 

# Windows. NT, WinPro Gold 32. VBX. VBX32 

» Watcom, OS/2, MAC, UNIX, Clipper, FoxPro_ 

AccuSoft Corp. Call 800-525-3577 

Two Westboro Business Park Westboro, MA 01581 USA 

TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 709. 


TG-CAD Professional v. 5.0. Windows/DOS 

Build the CAD application you want, the way you want, 
with this new and exciting v. 5.0 of TG-CAD 
Professional Includes TG-CAD 2D, TG-CAD 3D. TG- 
CAD DXF Translator & TG-CAD Draw Comes as Win 
DLL, Win Lib & DOS Ub. Written in C\ Available with 
or without source. 30 day guarantee. Free. 56 page 
Technical White Paper. Call or write today. 

DISK SOFTWARE Inc. 

109 S. Murphy Rd„ Plano. TX USA 75094-1152 

Tel(214) 423-7288 1 -800-635-7760 Fax (214) 423-7288 


Inquiry 710. 


IMAGING 

developer toolkits 

What the experts say ... 

"...if you need top-notcb color support, 
consider LEAD'S terrific 24-bit toolkit.' 

-Imaging Magazine, March, 1994 

"We chose LEAD’S (JPEG and CMP) compression 
technology over other available solutions for its image 
quality, ease of integration and speed performance." 

-Dr. Michael Cowpland. President A CEO, Cord Corp. 

“...great compression without using the 'lossy' 
techniques of Other high-compression algorithms. ’ 

-PC Magazine. March 15, 1994 

LEADTOOLS is the choice of over 2,000 
developers including Corel, Sharp Electronics, 
Kodak, Xerox and Truevision. LEADTOOLS has 
the most functions, the most formats Call today 
for complete information! 

30 day risk free trial - FREE demo disk! 

1 - 800 - 637-4699 

Lead Technologies , Inc. • charlotte, nc 28204 
704-332-5552 • (Fax) 704-372-8161 • CompuServe “GO LEADTKH" 


Inquiry 711. 
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SOFTWARE/MATHEMATICS 


ORSYS - $299 

OPERATIONS RESEARCH SYSTEM 

• Linear programs up to 3000 by 15000 

• Mixed-integer and discrete linear programs 

• Nonlinear objective and quadratic programs 

• Transportation and Transshipment models 

Eastern Software Products, Inc. 

P.O. Box 15328, Alexandria, VA 22309 

(703) 360-7600 Fax (703) 360-7654 


Inquiry 713. 


SOFTWARE/SCIENTIFIC 


HP48 MATH-PACK: 

300 programs on 3.5” disc transferable to the 
HP48S/SX (version S) or HP48G/GX (version G); 
calculus I/ll, symb.matrices/vectors/integration, 
complex fund., diff.geom., diff.eq., statislics. plot, 
spec. fund.. LaplacetrL, per.table etc. Spedal 
offer $75.00. Please order with check. 
Dipl.Phyt. C. HEUSON 
Zugspitzstr.4, D 87493 Lauben, Germany 
Tel +49-8374-8299 Fax +49-8374-6712 


Inquiry 714. 


VT^X Scientific Desktop Publishing 

• Scalable Fonts • Font effects • Typeface customization 

• Equations • Tables a Graphics • Foreign languages 

• Multi-lingual spell & hyphenation • IDE • On-line help 

• Dos, Dos-32 and Windows versions • From $199 

T pX of Tomorrow“~Notices of AMS, March 1991 
CaJI now for a FREE DEMO DISK 

MicroPress, Inc. 

68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 715. 


SCIENTIST® 

SOFTWARE DEDICATED TO 
EXPERIMENTAL DATA FITTING 

User-transparent symbolic algebra enhances 
numerical performance and robustness. Fit 
combinations of user-defined 

• nonlinear algebraic equations 

• implicit algebraic equations 

• ordinary differential equations 

• Laplace transforms 

• least squares splines/polynomials 

• interpolating splines/polynomials 

Also includes data smoothing routines, 2D 
and 3D plotting, and a scientific worksheet 
that allows error propagation and dimen¬ 
sional analysis. Requires Microsoft Windows. 
$295. Model Libraries are also available. 

MicroMath Scientific Software 

1 -800-942-6284 Fax (801) 943-0299 


Inquiry 716. 


SOFTWARE/TYPESETTING 


MicroT E X 

Includes LaTjzX 2e 

For documents as effective as your words! 

Publish elegant documents - even with complex 
mathematical/scientific equations or In foreign languages. 

• Exclusive Integrated Quick-Previewer 

• FREE demo disk • FREE shipping 

Micro Programs Inc. 

251 Jackson Ave„ Syosset. NY 11791 

Tel: (516) 921-1351 800-Tex4ALL Fax: (516) 921-1004 


Inquiry 718. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL C LIBRARIES 

Multi-Voice and Multi-Fax are complete development C toolkits lo 
access all the features lor most voice and fax processing boards 
available today It helps you write MULTI-LIME VOICE (and/or) FAX 
APPLICATION m minutes Many example programs and libraries are 
delivered wit h fully commenled source code VISA/MC Accepled 
Multi-Voice lor Dialogic. Rhetorex. or Powerline II $599 
Multi-Voice lor Single Line Watson Board: $99 
Multi-Fax for CAS (Intel SatisFAXtion) $199 

ITI SOFTWARE 

Fax-0n-Demand lor information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-835-5945 


S/W WINDOWS APPLICATIONS 


Version Control System 

VersionMaster project oriented version control toolkit 
tor MS Windows offers 

• File revisions tracking capabilities • Support for shared 
and reusable code • Project history and management 
functions • Rie and project report generating capabilities 

• Set of tools for searching, comparing, editing • Multi user 
and network support 

SoftSystems 

P.O. Box 111, Botton, Ontario. L7E 5T1 Canada 
Phone 905-857-8906 Fax 905-857-8908 

email: sottsyst6io.org 


Inquiry 719. 


STATISTICS 


NCSS 5.x Series - $125 

Easy-to-use menus & spread sheet. Multiple regression. 
T-tests ANOVA (up to 10 factors, rep measures, 
covariance). Forecasting Factor, cluster & discriminant 
analysis. Nonparametrics Cross Tabulation Graphics: 
histograms, box. scatter, etc Reads ASCII/Lotus Many new 
add-on modules 

NCSS 

329 North 1000 East. Kaysville. UT 84037 

Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 720. 


TESTING SOFTWARE 


PCTest 2.2 for Windows 

If you have a now PC or your PC is about to run out of 
warranty, you need this. A new PC should be tested or burnt 
for 72 hrs before it's sold. But no company does it. no matter 
what salesmen say. PCTest is designed to bum a PC and 
find potential problems in a few days instead of 3 to t2 
months later. $24.99 + $4 S&H (1st class mail). 

MC. Visa (expiration date needed), check. 

To Order: Fax to: (713) 974-0755 
or mail to: 

Hive Technologies Co. 

9851 Meadowglen #135. Houston, TX 77042 


Inquiry 721. 



















































PEN PLOTTER EMULATOR 


FPLQT turns your printer into an HP pen plotter. 
Fast hi-res, no fagged linos. Vary Irne widih, color. 
Screen preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2,1 or higher, $119+$3 S&H VISAMC/Chk/MO 

FPLOT Corporation 

24-16 Stein Way St„ Suite 605, Astoria, NY 11103 

71S-545-3505 _ 

Inquiry 722. 


ZSORT 

Sort huge files fas! on a PC, Choose records 
to sort using INCLUDE expressions. 

Individual $20 Network $35 
One Site $100 Company $400 
Manual $10 

ZIPFAST Box 12238 

Lexington, KY 40581-2238 


Inquiry 723. 


WINDOWS 


'FREE INTERNET 

217 - 322-1111 

Full Access 14,4K 8/N/1 Alt Nodes 
Service is FREE *You Pay LD. Charge 

Voice Help 1-217-322-1212 


Inquiry 724. 


Affordable 
Earth Science 

UTILITIES Windows 

Release 1.5 includes_ 

VCALC volumetric calculator 
TERNARY Trilrnear diagrams 
STEREO stereonet plotting 
HYDROGRAPH hydrograph diagrams 
3-POINT strike/dip calculator 
SURVEY survey data to Cartesian converter 
STIFF stiff diagrams 
PIPER piper diagrams 
Graphic File Converter vector to raster 
MAP THICK bed thickness calculator 
DRILL THICK ihickness/dip calculator 
ROSE rose diagram plotting 
UTM/LnLt coordinate conversion 


ROCKWARE 


RotkWare • 2221 East St. 

Golden, CO* 80401 

303-378-3534 ■ Fax 3O3-27S-40W > 8'M-775-4745 
Fax-on-demand 303-273-451 6 document & 1442 


Something Missing? 

Complete your BYTE collection by 
ordering Bark Issues today! 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 
Special 
Issues 

Special Issues U.S. Delivery $3.00 Foreign $4.00 

1990 through 1994 U.S. Delivery $6.00, Foreign Delivery $8.00, 

Canada & Mexico $6.50 

All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00 

All checks must be in U.S. funds and drawn on a U.S. bank. 

Please indicate which issues you would like by checking (V) the boxes. Send 
requests with payment to: 

BYTE Back Issues, 

One Phoenix Mill Lane 
Peterborough, N.H. 054 58 
(603) 924-9281 

□ Check enclosed Charge: □ VISA □ MasterCard 

Card#________ 

Exp* Date___ _ __ 

Signature_.__ _ ___ 

Name___ 


1990 1991 1992 1993 1994 






























































IBM 

Outlook '92 

Windows ’92 

Windows 93 


Portability r 93 

B Colic Sumer J3 


ft Guide Fall ‘93 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms f Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE, (n/B/1) 

21 7 - 792-3663 

Cuslortwr Service 415-26M429 


Inquiry 725. 


Address 

City _ 

State_ 


Zip 


All orders must be prepaid. 

Please allow four weeks delivery. 


Because the Experts decide. 
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YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No. 

Page No. 

Phona No. 

365 

A 

accent software m\ 

162 

800-535-5256 

100 

ADAPTEC 

341 

800-934-2766 

01 

ADOBE SYSTEMS |MC 

256-207 

800-521-1970 
ext 0106 

244-245 

ADVANCED IMAGE CQMMTNS 

347 

800-209-2410 

62-ea 

ADVANCED LOGIC RESEARCH 

193 

714-501-6770 

* 

ADVANCED MICRO DEVICES (NA| 

90-91 

800-222-9323 

354-355 

AER ENERGY RESOURCES, INC 23 

000-769-3720 

347-345 

AGE LOGIC 

226. 

619455-5600 

65 

ALADDIN KNOWLEDGE SYS 

74 

80CK2234277 

64 

ALADDIN KNOWLEDGE SYS 

54 

800-2234277 

5Q1 

ALIHOO LTO 

104PCI 9 

516-496-3599 

m 

ALIROG LTD 

104 PQ 11 

516-400-3599 

333 

AlLMlCflO 

229 

800-6534933 

66 

ALPS AMERICA [N A) 

64A-D 

800-720-ALPS 

200 

ALTA RESEARCH OORP 

360 

BCKM23-6535 

660 

ALTE>: ELECTRONICS 

326NE 2-3 

500-531-5369 

569 

ALTEX ELECTRONICS 

326SO 2-3 

800-531-5369 

204 

AMERICAN ADVANTECH 

346 

000-000-6009 

153 

AMERICAN INFOSCIENCE 

70 

512440-1132 

* 

AMERICAN LUNG ASSOC 

329S0 4 


■ 

AMERICAN POWER CONV 

32A.-B 


67 

AMERICAN POWER CONV 

32 33 

8O0-8OD4 APC 
CtepLA? 

66-69 

AMERICAN SMALL BUS! COMP 

119 

918-025-7555 

223 

AMREL TECHNOLOGY, INC 

AP PROFESSIONAL (N.A.) 

348 

0DQ-0BAMREL 

319-320 

165 

G19-699-6735 

156-157 

APPLIED SCSI TELECOMMTNS 

254 

BOO-829-3400 

190 

APPRO INTERNATIONAL INC 

342 

800-927-5464 

324 

ARCADA (NAJ 

185 

BEX)* 72ft* 7 8 $4 

153-154 

ARISTO GRAPHIC SYS (INTI) 

53 

49406+747-111** 

151-152 

ARISTO GRAPHIC SYS (kNTX) 

254 

494054747-111" 

153-154 

ARISTO GRAPHIC SYS(U.S) 

63 

000-631-7646 

151-152 

ARISTO GRAPHIC SYS (U.S.) 

254 

800-631-7046 

147-140 

AT 4 T PARADYNE 

24-25 

000482 3333 
ext 822 

265 

ATr TECHNOLOGIES INC 

150 

405-882 2600 
ext 4441 

540 

ATMA TENDERING SYS SRL 

5GI5 16 

+39-2-285-31350” 

* 

AUTODESK INC 

209 

800-220-3601 

205-206 

axiomatic 

351 

905-602-0270 

536 

AXIS COMMUNICATIONS 

sens r 

*46-46136130" 

207 

AXONlXCOflP 

B 

BAY TECHNICAL ASSOC 

349 

801488-9797 

70-71 

250 

800*523-2782 

145 

BEAME & WHITESIDE 5/W 

121 

000463-6637 

* 

BEAME &. WHITESIDE $W (INTL1 120 

80048345637 

72-73 

BEST POWER TECHNOLOGY 

126 

800-358-5794 
ext 5902 

450 

BEX 

365 

800-6954775 

74-76 

BORLAND INTERNATIONAL 

11 

800*336-5464 
ext 9128 

664 

BTC 

32BPC4 

510^7-3956 

169 

BUFFALO PRODUCTS 

341 

800-345-2356 


BUSINESS WEEK (INTL) 

165 

212-572-6012 


BUSINESS WEEK (INT'L) 

249 

+4ft-2t-61744-11 


BYTE BACK ISSUES 

325PC6 

6O3-924-2607 


BYTE BACK ISSUES 

32BSO 1 

603-9042807 


BYTE SACK ISSUES {INTL) 

66IS 30 

603-924-2607 


BYTE DECK 

120 

SO3-924-2506 


BYTE EDITORIAL QUESTIONNAIRE 340 



BYTE EURODECK (INTI) 

173 

S03-B24-2S33 


BYTE NETWORKING DISK 

270 



BYTE READER 

276 



BYTE REPRINTS 1 INTL) 

185 

B03-024-252S 


BYTE SHOW GUIDE (INTL) 

264-265 

603-924-2606 


BYTE SUB MESSAGE 

242 



BYTE WINDOWS FAX BACK 

239 


159 

u 

CALI FQRNiA PC PRODUCTS INC 307 

000-3944122 

575 

CARDIFF SOFTWARE 

564S16 

619-260-8445 

254 

CARROT COMPUTER 

347 

310-3134540 

380 

CASEW1SE LTD 

293 

300-693-8398 

653 

501 

CENTRIC PMS BV 

CHERRY 

561S 14 

*31 71 323 626 


MIKHOSGHALTER GMBH 

56IS 20-21 

*49-9643-18-206 

76-77 

COLORADO MEMORY SYS 

12-13 

800451 -0897 
ek! 755 

76 

COMPAQ DESKTOPS (NA) 

254-295 

80CF345-1518 

79 

COMPAQ PORTABLES (N A) 

6-9 

800-345-1510 

266 

COMPAQ SYSTEMS (NA) 

196-107 

800-664-9880 

502-503 

COMPEK INC 

5615 15 

714-630-7302 

* 

COMPUSERVE (NA) 

56A-B 

800-845-5189 

so 

COMPUSERVE (N.A.) 

99 

800-848-3199 

60 

COMPUSERVE (INTL) 

09 

614-529-1349 

248 

COMPUSHAHP INTEGRATED SERV 347 

000-934-4364 

01 

COMPUTER ASSOC REALlZER 

19 

800434-REAL 
dept 265O0 

62 

COMPUTER ASSOC UNICTR 

260-261 

800-225-5224 
deni 10500 

■ 

CGMPUTEH BOOK CLUB (HA) 

246A-D 


* 

COMPUTER BOOK CLUB (N.A.) 

249 

717-704-2T91 

179 

COMPUTER DISC WAREHOUSE' 

316-319 

0Q0-9594COW 

504 

COMPUTER QUICK 

56IS 17 

415-881-8330 

in 

COMPUTEHLANE UNLTD 

334 

800-526-3482 

206 

COMPUTERWISE 

351 

8QO-255-3739 

■ 

COMPUTING MCGRAW-HILL 

64 

8O0-352-3&66 

109 

CONNER (N.A.) 

71 

800-755-0535 

251 

CONSOLIDATED 3W PROO 

351 

000-737-3763 

* 

COPIA INTERNATIONAL LTD 

52 

700-882-8890 

257 

COREL DRAW 

232 

613-723-3733 
fix* 25 

64 

COREL FLOW 

35 

613-723-3733 
9X120 
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Inquiry 

No. Pago No. 

PJlOIW No. 

03 

COREL PHOTOPAINT 

16 

813-7200733 




flxl 28 

194-195 

COROLLARY 

322 

714-2504840 

335 

CORPORATE DEVELOPMENT 

223 

+49-7114499660" 

311 

CREATIVE LABS INC 

203 

300-998-LABS 

144 

CREATIVE LABS INC 

50*51 

000-99 5-LABS 

298-259 

CTX INTERNATIONAL INC 

176 

909-595-6283" 

05-65 

CURTIS INC 

63 

012-631-9312 

07^8 

cybexcorp 

101 

2054304 030” 

331-332 

CYBEX CORP 

218 

206436-4030" 

507-508 

CYBEX CORP 

581$ 23 

2054304030" 

505-506 

CYBEX CORP (INTL) 

n 

cm 

2OS43O-4O30” 

149 

D 

DALLAS SEMICONDUCTOR 

60 

600-253-5061 

09-90 

DATA ACCESS CORP 

25ft 

000451-3539 

36fi 

DATA FOCUS 

219 

8OO-637-0O34 

* 

DATA FOCUS 

21BA-B 

300-637-8034 

172 

DATALUX CORP 

328 

800-DATALUX 

* 

0A7APR0 riNT'L NOT EUROPE) 

148-149 

800-328-2778 

91-92 

DATAPRODUCTS 

270 

810-887-6000 

270 

OATASTORM TECHNOLOGIES 

163 

BO0-315-3282 

173 

DATATRONICS TECHNOLOGY 

342 

^86-2-782-0306" 

583 

DECUS 1 TALLEY 




MANAGEMENT GROUP 

328 PC 1 


■ 

DELL COMPUTER CORP fN A) 

cm 

600426-6260 

' 

OELL COMPUTER CORP |N A) 

CIV 

8O0426-6S60 

1 

DELL COMPUTER CORP (N.A ) 

56A-D 

800426-0260 

93 

DELPHI INTERNET SERVICES 

115 

8004954005 

271-272 

DELTEC t NSSi 

200 

800-336-6321 

360 

DESIGN TECHNOLOGY 

212 

6104402860 

247 

DESIGNER CHECKS 

350 

000+239-4067 

* 

DIGITAL STORAGE WORKS 

40 

800 STORWORK 

94-95 

DISTRIBUTED PROCESSING TECH 

77 

000-322-4378 

174*175 

DISTRIBUTED PROCESSING TECH 

327 

800-3224378 

509-510 

DR HUGGLE 8 




PARTNER GMBH 

5615 31 

+40-241-403117” 


E 


533*534 

EGG 

561$ 11 

+314830-22716” 

560 

EDUSELF MULTIMEDIA LTD 

104PC112 

+972-3-556-2563 

339 

EMATEK GMBH 

225 

+49-221-520065” 

546-547 

ERGOTRGNEUROPE 

56IS5 

+3141-30-47-773 

511-512 

EUTR0N 

561$ 24 

+3935-682-220” 

96-99 

EXABYTE CORF IN A) 

111 

©DO-EXABYTE 

513-514 

F 

FAST HARDLOCK 

MISS 

+4989-539000-20 

541 

FlNSQN |JNTL) 

10ft 

+3^2-6690-7027 

531 

FIRST INTERNATIONAL COMP 

5615 2 

+886-2-717-4500” 

176-177 

FIRST SOURCE INTL 

32B 

7144467750 

273-274 

FOREFRONT, INC 

149 

303490-9181 

100 

FRAME TECHNOLOGY {NA» 

65 

BQQ-LMFRAME 
ext 616 
800472-6183 

261 

FU3GALC 

G 

352 

209 

GAMMA PRODUCTIONS 

352 

000-974-2662 

* 

GATEWAY 2000 

72AH 

000-846-2058 

* 

GATEWAY 2000 

73 

000-846-2058 

* 

GATEWAY 2000 

safl-o 

800-046-2058 

102-103 

GLENCO ENGINEERING 

99 

000-362-2343 

275*275 

GLOBALINK LNC 

193 

800*255-3660 

210 

GMM RESEARCH CORP 

344 

714-732-9447 

235-235 

GRANITE DIGITAL 

346 

510471*6442 

515 

GREY MATTER LTD 

5615 16 

+44*10)964-53071" 

356-359 

GTEK INC 

346 

000-2624835 

S52 

GVCCORP 

56IS 13 

+886-2 704-0330” 


H 


* 

HEWLETT-PACKARD 

26-29 



HEWLETT-PACKARD 

4243 

800-821-6440 
ext 6574 


HEWLETT-PACKARD 

170-171 

600-LA SEFkJET 
ext 6340 

211 

HOOLEON CORP 

348 

602-634-7515 

361-362 

H-SCFT EDV GMBH 

212 

+48*711-7286801" 

BS1 

HYPERSYSTEMS 

66IS14 

+39+11434-2360 


1 

IBM PC DIRECT 

cat 

000426-7501 

277 

IBM PDWER PC [N A j 

146-149 

800 POWER PC 

323-326 

ICGNOVEX INC 

184 

600-043^202 

196-107 

IGC1NC 

329 

BCO-866-5507 

239-240 

IMAGAAPH CORP 

348 

506-2564624 

316-317 

INFORMATION FOUNDATION 

198 

000436*8649 

264 

INNQVENTION INDUSTRIES INC 

346 

416-6364W52 

104 

INTEGRAND RESEARCH 

300 

209*851-1203 

* 

INTEL CORP 

16A-B 

800-530-3373 

* 

INTEL CORP 

16-17 

800-638*3373 

276-279 

INTERGRAPH 

179 

000-3454856 

356 

INTERSIS AUTOMACAO 

561$ 6 

351 1441 2247 

212 

10 TECH 

355 

2164894091 

576 

ISRAEL EXPORT INST 

1&4PC110 

♦$72-3-514*2030 

142-143 

ITERATED SYSTEMS 

104 

B0fW37-228S 


J 


176 

JAMECO ELECTRONICS 

325 

■800-8814242 

241 

JD ML 

344 

+688-2*562' 1097” 

* 

JDR MICRODEVICES 

343 

6G&S30-5OQ0 

265-256 

JNL COMPUTER PRODUCTS 

346 

B00-283-S123 

322*323 

JSB 

164 

■800-350-3409 


K 



215 

KEITH LEY METRAHYTE 

347 

800*346-0033 

213 

KILA 

354 

300444-7737 


inquiry No. Page No. 

Phone No. 

280-281 

KINGSTON TECHNOLOGY 

161 

714-435-2600 

516 

KUO FENG CORP (iNTT) 

111 

4006-2-7544+96” 

252-253 

KUREO TECHNOLOGY, INC 

352 

504-433-7718 

198-199 

L 

LA TRADE 

337 

000433-3726 

544-545 

LABTAM 

56tS 26 

50S-393-5700 

214 

LAGUNA DATA SYSTEMS 

350 

800-938-TAPE 

107 

LAHEY COMPUTER SYSTEMS 

242 

000-5404776 

542 

LANSQURCE 

561$ 4 

+44-223-237770 

51$ 

LIGATURE LTD 

56IS 12 

+072-2-513553 

160 

UtKKUVA SYSTEMS INTL 

86 

916-876-067$ 

520 

LOGIC PROGRAMMING ASSOC 

56IS6 

000-949-7567 

156 

LOGlCiaS ET SERVICES DUHEM 

62 

+331+9700455 

336 

M 

MACON GMBH 

223 

+4ft725+483'2Kr 

574 

MAGIC / MSE (INTL) 

143 

*972-3-751-1901" 

561 

MANCHESTER EQUIP CO 

328NE1 

510-435-1193 

1 

MANCHESTER EQUIP CO 

328A-B 


537 

MANNESMANN TALLY (INTL) 

135 

+44*0626*527782” 

337-338 

MARX DATENTECHNIK GMBH 

227 

+49-8403-1555 

* 

MCGRAW-HILL ONLINE (INTL) 

all 

803*924*7352” 

621 

MEGADATA 

561$ 8 

516-589-6053” 

110 

MEGADfltVE SYSTEMS 

07 

B0O-664-MEGA 

346 

MICRO 2000 

224 

ext 330 
8DO-&64-0tX30 

556-S57 

MICRO DIRECT INTL 

561$ 32 

415-325-6178 

184-185 

MICRO SOLUTIONS COMP PROD 

323 

600-295-1214 

182-183 

MICRO SOLUTIONS COMP PROD 

333 

800-295-1214 

100-101 

MICRO SOLUTIONS COMP PROD 

335 

000-295-1214 

218+217 

MICROGQAflDS 

349 

612-448-9300 

231 -232 

MICROCAL SOFTWARE INC 

352 

000+909-7720 

202-203 

MICRODATA 

321 

600-530-0125 

192-193 

MICRO-INTERNATIONAL, INC 

330 

000-957-5667 

282 283 

MIC RONET TECHNOLOGY 

214 

0OO-0P0*OISK 

* 

MICROSOFT COHP 

2-3 

600-2404702 

• 

MICROSOFT COFIP 

20-21 

ext 3HY 

* 

MICROSOFT PRESS INC 

45 

800-MSPRESS 

* 

MICROSTAR LABORATORIES 

347 

206-453-2345 

111 

MICROWAY 

246 

500-746*7341 

141 

MINICOM / CLASSNET VIDEO 

308 

+072-2-637576" 

114*115 

MINLJTEMAN 

67 

214446-7363 

525-526 

M3NUTFMAN 

MS 29 

21+4407363 

344*345 

MIT GM3H 

221 

+49-2408-04562” 

539 540 

M1TAC INTL COHP (INTL) 

71 

+636-2-50 J 6231 

323-330 

MUSIC SEMICONDUCTOR 

145 

719-&70-15S0 

237-238 

MYSTIC SOFTWARE 

N 

NAN AO USA COHP (N.A.) 

350 

300-697-6426 

284-285 

157 

310-325-5202 

218 

NATIONAL INSTRUMENTS 

350 

512-704*0100 

522 523 

NATIONAL INSTRUMENTS 

56IS 22 

512-794-0100 

376 

NEC RISCSERVER 

136-137 

600-NEC-lNFO 

* 

NETWORK COMPUTING 

DEVICES (N.A.) 

109 

0O0-703-763S 

17$ 

NEVADA COMPUTER 

332 

800-002*2926 

340-360 

NEW MEDIA CORP 

226 

714453hO10O 

246 

NEWVQICE 

345 

703-64S4J565 

112 

NOVELL INC IN A) 

39 

800-NETWARE 

113 

nstl 

272 

010-941-9800 


NSTL 

A 

336 

010'$+1-9600 

321 

0 

OBJECTS, INC 

147 

50ft-777-2a0O 

259-260 

OSJ1X MULTIMEDIA COHP 

349 

000-854-6211 

266-207 

OCEAN ISLE SOFTWARE 

153 

0tXJ-577-6232 

356-357 

OCEAN ISLE SOFTWARE (INTL) 

CIV 

407-7704777 

515 

OLIVETTI S.P.A {INTL) 

8-9 

+39-125-524613 

517 

OLIVETTI S.P.A. (INTL) 

196-197 

+39-125-524813 

532 

ON TIME MARKETING 

55ES8 

+49-40-437472 

■ 

ORACLE CORP (NA) 

135 

800-633-06+Z 

* 

0SBQRNE MCGRAW-HILL 

294-295 

ext 4042 
800-322-6158 

201 

P 

PACIFIC COAST MICRO 

324 

$19-561-8040 

116 

PATTON 3 PATTON 

305 

800-525-0082 

117-116 

PC POWER 8 COOLING 

69 

ext 114 
800-722-6565 

119 

PERSOET INC 

117 

BOO-388-5233 

288 

PER5QFT INC 

159 

000360-5283 

120 

PERSOFT INC 

200 

BOO-388-52S3 

219 

PERSONAL TEX 

351 

800-000-7906 

527 

PHAR LAP SOFTWARE INC 

561$ 25 

617-661 *1510 

* 

PHILIPS LMS 

174 

719-503410$ 

327-328 

PHILIPS LMS 

175 

71$-5934105 

526 

PHILIPS MONITORS (INTL) 

90-91 

+31 -40-73-63-20 

121-122 

PINNACLE MICRO 

7 

714-727-3300 

289 

PKWARE INC 

142 

414-354-8899 

123 

PKWARE INC 

240 

414*354*6699 

164-165 

POLYGON GMBH DATA SYS 

197 

40-521-9851322” 

290 

POPKIN &W Si SYSTEMS INC 

205 

212-571-3434 

140 

POWERSOFT CORP (NA) 

127 

8TO-395-352S 

567 

PfllMAX ELECTRONICS 

320PC 6 

+806,2495-7064” 

100 

PROGRAMMER'S PARADISE 

58-59 

908-380-9227’* 

312-313 

PROXIMA CORP 

188 

610457-5500 

249 

P.E LOGIC CORP 

344 

600*345-SCSt 

250 

P.E LOGIC CORP 

344 

800-345rSCSt 


Q 


124 

CNX SOFTWARE SYSTEMS Lit) 

94 

800-876*0506 
ex! 101 

226 

OUALSTAR CORP 

35 0 

800468*0680 

168-187 

QUARTONUSA 

112 

800-520-843® 

125-126 

QUATECH INC 

316 

600-553-1170 










YOUR DIRECT LINK CARD 



For free product information, maii your completed card 
today For quicker response, fax to 1-413-637-4343! 


free 


informa 


tion on the 


1. For FREE 
product 
information 
from individual 
advertisers, 
circle the 
corresponding 
inquiry numbers 
on Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions 11 A" 
through “E" and mail 
or fax card to 
1413 - 6374343 . 


3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 



Fill out this coupon carefully. Please Print 


Name 


Title 


Company 


Addresa 


City County Code 


Phone 


Fax 


A. What is your primary Job 
fuiKtion/principal area of 
responsibility? (Check Oftfl) 

1 o mi&ojp 

2 □ PmgranmeiJSjfsteme ArtfifyS 

3 D A'Jin i n si ra tu V Marians me nl 

4 J Satesrtoariurting 

5 j EngMstfSoenlffil 

6 J Other 

B. What is your level of management 
responsibility? 

1 J SwKV'iBVBl 9 J PratossionaJ 
fl J Middle-level 

C. Are you a reseller (VAR. VAD, 
Dealer, Consultant)? 

t£U Yfs |1£J No 


Inquiry Numbers 60-246 


Inquiry Numb*r» 247-433 


D. What operating systems are you 
currently using? (Check all that apply) 

i? J PC445HX)5 ISO Unb 

13 ^ DOS ♦ Windows *60 MacOS 

14 O 052 17 □ VAWVMS 

E. For how many people do you 
Influence the purchase of hardware 
or software? 

1& □ 125 30 J 51-90 

19 j 26-50 21 □ IDO armors 


November W94 1 909799 | 

Valid untit January 31, 1995 


60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

7£ 

73 

74 

75 

76 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

253 

77 

78 

79 

80 

81 

82 

S3 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

94 

95 

96 

97 

98 

88 

100 

101 

102 

103 

MM 

105 

106 

107 

108 

109 

110 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

in 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

296 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

120 

129 

130 

131 

132 

133 

134 

135 

138 

137 

138 

139 

140 

141 

142 

143 

144 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

ISO 

160 

161 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

162 

153 

164 

165 

166 

167 

168 

16S 

170 

171 

172 

173 

174 

175 

176 

177 

178 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

179 

T&0 

161 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

m 

193 

194 

195 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

370 

379 

380 

381 

382 

m 

T07 

198 

199 

200 

201 

Por 

2D3 

204 

205 

206 

207 

208 

209 

210 

211 

212 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

213 

214 

215 

216 

217 

219 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

230 

231 

232 

m 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

417 

41B 

419 

420 

421 

422 

423 

424 

425 

426 

427 

42B 

429 

430 

431 

432 

433 

Inquiry 

Numbers 434-620 











Inquiry 

Numbers 621-607 











434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

621 

622 

623 

624 

825 

626 

627 

623 

629 

630 

631 

633 

633 

634 

635 

636 

637 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

638 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

650 

651 

652 

653 

554 

466 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

855 

656 

657 

658 

659 

860 

861 

662 

663 

664 

665 

666 

667 

668 

869 

670 

671 

43$ 

486 

487 

468 

469 

490 

491 

492 

493 

494 

495 

m 

497 

498 

490 

5O0 

501 

672 

673 

874 

675 

676 

677 

678 

679 

680 

681 

582 

633 

684 

665 

586 

687 

688 

m 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

689 

690 

691 

692 

693 

694 

695 

696 

697 

698 

699 

700 

701 

702 

703 

704 

705 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

538 

531 

532 

533 

534 

535 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

548 

547 

548 

549 

550 

551 

552 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

730 

739 

553 

554 

555 

556 

557 

558 

559 

560 

561 

562 

563 

564 

5&5 

566 

567 

568 

569 

740 

741 

742 

743 

744 

745 

746 

747 

748 

749 

750 

751 

752 

753 

754 

755 

756 

570 

571 

572 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 

584 

585 

586 

757 

758 

759 

780 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

587 

588 

589 

580 

581 

592 

593 

594 

595 

596 

597 

59® 

599 

600 

601 

602 

803 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

784 

785 

786 

787 

788 

789 

700 

604 

60S 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 

616 

617 

618 

$16 

620 

791 

792 

793 

794 

795 

796 

797 

798 

799 

860 

801 

802 

BQ3 

804 

005 

806 

807 


Inquiry Numbers 608-994 


Inquiry Numbers 995-1159 


808 

809 B10 811 812 813 

814 

815 

816 

817 818 819 820 821 

822 

823 824 

995 

996 

997 

998 

999 

1000 

1001 

ioce 

1003 

1004 

1005 

1006 

1007 1006 1009 

825 

026 027 028 029 830 

831 

832 

033 

034 835 835 837 038 

039 

S40 041 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

1016 

1019 

1020 

1021 

1022 1023 1024 

842 

843 844 845 846 847 

848 

849 

850 

651 852 853 854 855 

656 

857 858 ! 

1025 

1026 

1027 

1028 

1029 

1030 

1031 

1032 

1033 

1034 

1035 

1006 

1037 1038 1039 

859 

8&0 861 862 863 864 

865 

866 

867 

668 869 870 871 872 

873 

874 B75 

1040 

1941 

1042 

1043 

1044 

1045 

1046 

1047 

1043 

1049 

1060 

1061 

1052 1053 1064 

876 

077 870 879 880 881 

882 

883 

004 

685 886 867 888 889 

890 

891 092 

1055 

1056 

1057 

1053 

1059 

1060 

1061 

1062 

1063 

1064 

1065 

1066 

1067 1068 10SS 

893 

694 895 896 89? 898 

899 

900 

901 

902 903 904 905 905 

907 

900 909 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 

1080 

1081 

1002 1083 1004 

910 

911 912 913 914 915 

916 

917 

918 

919 920 921 922 923 

924 

925 926 

1085 

1086 

1067 

1088 

1039 

1090 

1091 

1092 

1093 

1094 

1095 

1096 

1097 1098 1099 

927 

928 929 930 931 932 

933 

934 

935 

936 937 930 939 940 

941 

942 943 

1100 

1101 

1102 

1103 

1104 

1105 

1106 

1107 

1106 

1109 

1110 

1111 

1112 1113 1114 

944 

945 946 947 948 949 

950 

951 

952 

953 954 955 956 957 

95B 

959 960 

1115 

1116 

1117 

1118 

1119 

1120 

1121 

1122 

1123 

1124 

1125 

1126 

1127 1120 1120 

981 

962 963 964 965 966 

967 

968 

969 

970 971 972 973 974 

975 

976 977 

1130 

1131 

1132 

1133 

1134 

1135 

1138 

1137 

1138 

1139 

1140 

1141 

1142 1143 1144 

970 979 980 901 902 383 984 

Inquiry Numbers 1160-1324 

985 

986 

987 988 909 990 991 

992 

998 994 

114S 1146 1147 1148 1149 1150 

Inquiry Numbers 1325-14fl9 

1151 

1152 

1153 

1154 

1155 

1156 

1157 1158 1150 

1180 

1161 1162 1163 1164 

nm 

1156 

1167 

1168 1168 1170 1171 

1172 

1173 T174 

13® 

1325 

13£7 

1308 

1329 

1330 

1331 

1332 

1333 

1334 

1335 

1338 

1337 1336 1339 

1175 

1178 1177 1170 1179 

1180 

1101 

1182 

1103 1104 1185 1106 

1187 

1180 1109 

1340 

1341 

1342 

1343 

1344 

1345 

1346 

1347 

1346 

1349 

1350 

1351 

1352 1353 1354 

1190 

1191 1192 1193 1194 

1195 

1196 

1T97 

1196 1199 1200 120T 

1202 

1203 1204 

1355 

1356 

1357 

1358 

1359 

1360 

1361 

1362 

1363 

1364 

1365 

1386 

1367 1368 1369 

1205 

1206 t207 1208 1209 

1210 

1211 

1212 

1213 1214 1215 1216 

1217 

1218 1219 

1379 

1371 

1372 

1373 

1374 

1375 

1376 

1377 

137B 

1379 

1380 

13&1 

1382 1383 1384 

1220 

1221 1222 1223 1224 

1225 

1226 

1227 

1228 1229 1230 1231 

1232 

1233 1234 

1305 

1386 

1387 

1388 

1389 

1390 

1391 

1392 

1393 

1394 

1395 

1396 

1397 1398 1 39© 

1235 

1236 1237 123S 1239 

1240 

1241 

1242 

1243 1244 1245 1246 

T247 

1240 1249 

1400 

1401 

1402 

1403 

1404 

1405 

1406 

1407 

1406 

1409 

1410 

1411 

1412 1413 1414 

1250 

1251 1252 1263 1254 

1255 

1256 

1257 

1258 1259 1260 1261 

1262 

1263 1264 

1415 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 1428 1429 

1265 

1256 1267 1268 1258 

1270 

1271 

1272 

1273 1274 t275 1276 

1277 

1278 1279 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

3433 

1433 

WO 

1441 

1442 1443 1444 

1200 

1281 1282 1283 1284 

1285 

1286 

1287 

1288 1299 1290 1291 

1292 

1293 1294 

1445 

1446 

1447 

1448 

1449 

1450 

1451 

1452 

1453 

1454 

1455 

1456 

t457 1458 1459 

1295 

1296 1297 1298 1299 

1300 

1301 

1302 

1303 13&4 1305 1306 

t307 

1308 1309 

1460 

1461 

1462 

1463 

1464 

1465 

1466 

1467 

1468 

1469 

1470 

1471 

1472 1473 1474 

1310 

1311 1312 1313 1314 

1315 

1316 

1317 

1318 1319 1320 1321 

1322 

1323 1324 

1475 

1476 

1477 

1478 

1479 

1480 

1481 

1482 

1483 

1484 

1485 

I486 

1407 1408 1409 


Product Category 

Information 

Circle the numbers below for 

additional information on the 

products you're interested in. 


Accesaories/Birppfies 1 

Add-in Boards 2 

Bar Coding 3 

CeruTiunfoatlonfirNetwicitkfog 4 
Computer Systems 5 

Data Acquisition 6 

Diagnostic Equipment S3 


Disks 0 Qplrcal Drives 

7 

Muftimedia'CD-ROM 

19 

Educational 

30 

Security 

41 i 

Diskettas/DupJicafora 

8 

PnnteT^PIotters 

2D 

Engir,-E'tnr.g,' , £cten1iflc 

31 

Shareware 

42 

Fax Boards/Machines 

9 

Programmable Hardware 

21 

Entertainment 

32 

Software Duplication 

43 

Graphics Tabtet&'Mice/ 


Scanners/OCRTCliglbsers 

22 

Graphics 

33 

Spreadsheets 

44 

Pen Input 

10 

Security 

52 

Macintosh 

34 

Unix 

45 

Keyboards 

11 

Tape Dnves 

23 

Mail Order 

35 

Utilities 

46 

LAN Hardware 

12 

UPS/Power Management 

24 

Maiftematical/StelislicaJ 

36 

Windows 

47 

Laptops & Notebooks 

13 

Software 


Miscellaneous Software 

37 

Word Processing 

48 

Mail Order 

14 

Business 

25 

On-Line Services 

30 

General 


Memory/Chips/Upgrades 

15 

DA D/C AM 

26 

Operating Systems 

39 

Books/Publications 

49 

Miscellaneous (Hardware 

16 

Comrniinication&4SlelwDrkina 27 

OS/2 

54 

Recruitment 

SO 

Modems/Mulifolexors 
Monitors & Terminals 

17 

16 

Data Acquisition 

Database 

28 

29 

Programming Languages/ 
Tools 

40 

Miscellaneous 

51 



























YOUR DIRECT LINK CARD 



For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 



1. For FREE 
product 
information 
from 
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circle the 
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numbers on 
Your Direct 
Link Card! 
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1-413-6374343. 
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will be rushed 
to you from 
the selected 
companies! 



















YOUR DIRECT LINK CARD 


For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


1. For FREE 
product 
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from individual 
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inquiry numbers 
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through "E" and mail 
or tax card to 
1 - 413 - 637 - 4343 . 

3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 





a 


Yes, I 


free 



Fill out this coupon carefully. Please Print 


Name 


Company 


Address 


City 


Counlry 


Code 


Ptione 

Inquiry Numbers 60-246 


Fax 


A. What ts your primary job 
lunctia n/principa i ares of 
responsibility? (Check one] 

1 J Mt&ftlP 

2 J AmJysl 

3 J Adm Ins?natKHii'W ana gerrm 
* -1 SafesWartietTng 

5 □ EngineerTSdenfct 

6 7) Other 

E. What is your level ol management 
responsibility? 

7 □ SeniDr-lBvieJ 9 0 Professional 

0 □ |Mkkfc-tevei 

C. Are you a reseller (VAR. VAC, 
Dealer, Consultant)? 

10 □ Yss 113 No 

inquiry Numbers 247-433 


0. What operating systems are you 
currently using? (Check all that apply) 

12 LI PCIMS-DOS 1SU Unix 

13 Li IB J MacOS 

14 J OS£ 1?d VAX/VMS 

E. For how many people do you 
influence the purchase of hardware 
or software? 


IflU 1-25 
19 3 2S-50 


November 1994 


20 J 51-99 

21 J 100 or more 


[909799 


Valid until Jznua ry 31, 1995 


1 6b 

61 

62 

63 

64 

65 

66 

67 

68 

69 

7b 

71 

72 

73 

74 

75 

76 

24? 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

2S1 

262 

263 

i 77 

78 

79 

80 

01 

& 

83 

04 

85 

86 

87 

88 

89 

09 

91 

92 

93 

264 

265 

266 

287 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

200 

j 94 

95 

96 

97 

96 

99 

100 

101 

102 

103 

104 

105 

108 

107 

108 

109 

110 

281 

282 

2B3 

284 

265 

2B6 

207 

266 

289 

290 

291 

292 

293 

294 

295 

296 

297 

: 111 

112 

113 

114 

115 

lie 

117 

118 

119 

120 

121 

122 

123 

t24 

125 

126 

127 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

: 128 

129 

130 

131 

132 

*33 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

320 

329 

330 

331 

: 145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

: 162 

T63 

164 

m 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365. 

! 179 

180 

181 

182 

183 

18* 

185 

186 

187 

130 

189 

190 

191 

193 

193 

194 

195 

366 

367 

368 

389 

370 

371 

372 

373 

374 

375 

376 

377 

370 

379 

380 

301 

382 

: 196 

T97 

198 

199 

200 

EOT 

m 

203 

204 

205 

206 

207 

208 

2?,9 

21b 

2H 

212 

383 

384 

385 

386 

307 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

390 

■ 213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

22S 

229 

400 

401 

402 

403 

404 

405 

406 

407 

400 

499 

410 

411 

412 

413 

414 

415 

416 

t 230 

1 

231 

232 

233 

234 

235 

236 

237 

230 

239 

240 

241 

242 

243 

244 

245 

248 

417 

4T8 

419 

420 

421 

422 

423 

424 

425 

436 

427 

428 

429 

43D 

431 

432 

433 

Inquiry 

Numbers 434-620 











Inquiry 

Numbers 621-807 











: 434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

440 

449 

450 

621 

622 

523 

624 

025 

628 

027 

620 

629 

630 

631 

632 

633 

634 

635 

630 

037 

: 451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

638 

639 

640 

641 

842 

843 

644 

645 

646 

647 

648 

649 

650 

651 

652 

653 

654 

i 468 

469 

470 

471 

472 

*73 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

655 

656 

657 

658 

659 

660 

661 

662 

663 

GBA 

865 

666 

667 

668 

669 

670 

671 

\ 485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

498 

497 

498 

499 

500 

501 

072 

673 

074 

675 

076 

677 

670 

079 

680 

601 

682 

683 

684 

685 

086 

667 

6B0 

• 502 

503 

504 

505 

506 

507 

506 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

689 

690 

691 

602 

693 

694 

m 

698 

697 

698 

099 

700 

701 

702 

703 

704 

705 

1 519 

520 

521 

522 

523 

524 

525 

626 

527 

528 

529 

530 

531 

532 

533 

534 

535 

706 

707 

700 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

: 536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

545 

547 

548 

549 

550 

551 

552 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

730 

739 

: 553 

554 

555 

656 

557 

558 

559 

560 

561 

562 

563 

564 

565 

566 

567 

568 

569 

740 

741 

742 

743 

744 

745 

746 

747 

748 

749 

750 

751 

752 

753 

754 

755 

756 

j 57D 

571 

572 

573 

574 

575 

576 

577 

57E 

579 

500 

561 

502 

583 

564 

505 

566 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

766 

769 

770 

771 

772 

773 

1 587 

583 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

774 

775 

776 

777 

770 

779 

700 

701 

782 

783 

784 

785 

788 

787 

788 

789 

790 

; 664 

605 

606 

607 

608 

609 

610 

611 

612 

613 

614 

61S 

616 

617 

618 

619 

620 

791 

792 

793 

794 

795 

796 

797 

796 

799 

800 

801 

802 

803 

m 

005 

006 

£07 


Inquiry Numbers 606-994 


008 009 810 011 812 013 014 

815 

016 

617 816 819 B20 821 

822 

023 024 

995 

996 

997 

990 

999 

1000 

1001 

1002 

1003 

1004 

1005 

625 626 827 826 829 630 831 

832 

833 

634 835 636 637 838 

039 

840 @41 

toio 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

1013 

1019 

1020 

342 043 044 845 846 04? 040 

849 

850 

051 S52 053 054 055 

056 

B57 650 

1025 

1026 

1027 

1026 

1029 

1030 

1031 

10(52 

1033 

1034 

1035 

059 860 BB1 862 863 B64 065 

866 

067 

068 009 070 871 072 

073 

874 875 

1040 

1041 

1042 

1043 

1044 

1045 

1016 

1047 

1046 

1049 

1050 

876 677 678 879 880 661 6B2 

883 

864 

60S 886 687 86B 889 

090 

891 092 

to© 

1066 

1057 

1058 

1059 

1060 

1001 

1002 

1063 

1064 

1065 

393 094 095 896 897 090 899 

900 

901 

902 903 904 905 906 

907 

908 909 

1070 

1071 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 

ioeo 

910 911 912 913 914 915 918 

917 

91 & 

919 920 921 922 923 

924 

925 936 

1005 

1086 

1067 

1906 

1909 

1090 

1091 

1092 

1093 

1094 

1095 

927 928 929 930 931 932 933 

934 

935 

936 937 930 939 940 

941 

942 943 

11D0 

1101 

nee 

nra 

1104 

nra 

1106 

1107 

lira 

1109 

1110 

944 945 946 947 948 949 950 

951 

952 

953 954 955 956 957 

958 

959 960 

1115 

1116 

1117 

1118 

1119 

1120 

1121 

1122 

1123 

1124 

1125 

961 962 963 964 965 966 967 

968 

969 

970 971 972 973 974 

975 

976 977 

1130 

1131 

1132 

1133 

1134 

1135 

1136 

1137 

1138 

1139 

1140 

978 979 980 981 382 903 984 

985 

986 

987 988 989 990 991 

992 

99G 994 

1146 

1146 

1147 

1148 

1143 

1150 

1151 

1152 

1153 

1154 

1155 

Inquiry Numbers 1160-1324 

1160 1161 1162 1183 1164 1165 

1166 

1167 

1160 1169 1170 1171 

1172 

1173 1174 

Inquiry Numbers 1325-1489 

1325 1326 1327 1328 1329 1330 

1331 

1332 

1333 

1334 

1335 

1175 1178 1177 1176 1179 1160 

1181 

1182 

1183 1184 TIBS 1186 

1187 

1168 1189 

1340 

1341 

1342 

1343 

1344 

1345 

1348 

1347 

1348 

1349 

1350 

1190 1191 1190 1193 1194 1195 

1196 

1197 

1190 1199 1200 1201 

1302 

1203 1204 

1355 

1356 W 

1358 

1359 1360 

1361 

1362 

1363 

1364 

1305 

1205 1206 1207 1200 1209 1 210 

1211 

1212 

1213 1214 1215 1216 

1217 

1218 1219 

1370 

1371 

1372 

1373 

1374 

1375 

1376 

1377 

137B 

1379 

1380 

1220 1 221 1222 1223 1224 1225 

1226 

1227 

1223 1223 1230 1231 

1332 

1233 1234 

1385 

1306 

1307 

1300 

1309 

1390 

1391 

■392 

1393 

1394 

1395 

1235 1236 1237 1238 1238 1246 

1241 

1242 

1243 1244 1245 1240 

1247 

1248 1249 

1400 

1401 

1402 

1403 

1404 

1405 

1405 

1407 

1406 

1409 

1410 

1250 1251 1252 1253 1 254 1 255 

1256 

1257 

1250 1259 1260 1261 

1262 

1263 1264 

1415 

1416 

1417 

1410 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1265 1266 1267 1268 1269 1270 

1271 

1272 

1273 1274 1275 1276 

1377 

1278 1279 

1430 

1431 

1432 

1433 

1434 

1435 

1436 

1437 

1430 

1439 

1440 

1380 1281 1232 1283 1284 1285 

tM 

1207 

1280 1209 1290 1291 

1392 

1293 1294 

1445 

1446 1447 

1440 

1449 1450 

1451 

1452 

1453 

1454 

1455 

1295 1296 1297 1298 1299 1300 

1301 

1302 

1303 1304 1305 1306 

1307 

1308 1309 

1460 

1481 

1462 

1463 

1464 

1465 

1466 

1467 

1460 

1409 

1470 

1310 1311 1312 1313 1314 1315 

1316 

1317 

131B t319 1330 1321 

1322 

1333 1324 

1475 

1476 1477 

1470 

1479 1480 1481 

1482 

1403 

1484 

t485 


Inquiry Numbers 995-1159 


1006 1007 
1021 1022 
1036 1037 
1061 1052 
1066 1067 

mi im 

1096 1097 
1111 1112 
1126 H27 
1141 1142 
1156 1157 


1008 10C9 
1023 1024 
1038 1039 
1053 1054 
1063 1069 
1083 1064 
1096 1099 
1113 1114 
1128 1120 
1143 1144 
1158 1159 


■ 1337 1338 1338 
1352 1353 1354 

■ 1367 1366 1369 
1382 1383 1384 

i 1397 1398 1399 
1412 1413 1414 
: 1427 1426 1429 
1442 1443 1444 

■ 1457 1456 U59 
1472 1473 1474 

. 1487 1488 1480 


Product Category 
Information 

Circle the numbers below lor 
addmonai information on the 
products you're interested k\, 


Accessones/Supplies 1 

Add-In Boards 2 

Ear Coding, 3 

CammuniCaficna'Networking 4 
Computer Systems 5 

Dale Acquisition 6 

Diagnostic Equipment 63 


Disks & Optical Drives 
Diskelies/Duplicators 
Fax Boards/Machines 
Graphics TaHets/Mra 1 
Pen input 
Keyboards 
LAN Hardware 
Laptops & Notebooks 
Mail Order 

Memory/ChipsAJpgrades 
Miscellaneous Hardware 
Modems/Muftipfexors 
Monitors & Terminals 


M U l1f media-CD-ROM 
Pdnleis/PtottefE 
Programmable Hardware 
ScannwB/OCR/Digitizflis 
Security 
Tape Drives 
UPSFower Management 24 
Software 
Business 
CAD/CAM 
CommumcatiDns/Ne 
Data Acquisition 


19 

Educational 

3b 

Security 

41 

20 

Engineering/Scientific. 

31 

Shareware 

42 

21 

Entertainment 

32 

Software Duplication 

43 

22 

Graphics 

33 

Spreadsheets 

44 

52 

Macintosh 

34 

Unix 

45 

23 

Mail Order 

35 

Utilities 

46 

24 

MathematicaUStalsticaJ 

36 

Windows 

47 


Miscellaneous Software 

37 

Word Processing 

48 

25 

Online Services 

33 

General 


25 

Operating Systems 

39 

Books/Publicalions 

49 


OS/2 

54 

Recruitment 

50 

26 

Programming Languages/ 


Miscellaneous 

51 

29 

Tools 

4b 
































YOUR DIRECT LINK CARD 



For free product information , mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 
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1. For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
t-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 















YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


Inquiry No. Pago No. Phono No. 


127 

R 

RAINBOW TECHNOLOGIES 

83 

800-052-0569 

242-243 

PCI 

345 

900-874-4072 

572-573 

RECOGNITA (INTL) 

127 

ext7l 
+36-1 -2010925 

189 

REGORTEC tNC 

331 

800-729-7664 

221 

FtHETOFtEX, INC 

345 

400-370-0001 

291-292 

ROSE ELECTRONICS 

204 

800-333-9343 

136-129 

ROSE ELECTRONICS 

303 

000-333-9343 


S 


543 

SAMTTON (iMTLj 

39 

+49 6196403629" 

293-294 

SAMTRON DISPLAYS INC (N A ) 

173 

310-802-8425 

222 

SANG0MA TECH INC 

346 

000-300^475 

314-315 

SCEPTRE TECHNOLOGIES 

195 

000-700-2076 

223 

Scientific endeavors 

351 

000-990-1571 

138 

SB OUTER SOFTWARE INC 

122 

403437-2410 

• 

SHAREWARE 

1BB-107 

000440-3335 

379 

SHOCKWAPE TECHNOLOGIES 

258 

ratE22 

905-525-0990 

558-559 

SfCOS 

56 IS 27 

+41-1 7812138" 

529 

SIEMENS NIXOORF 

INFO (EUROPE ONLY) 

146-149 

+49-821 -8043000 

233-234 

SIGMA TECH SOFTWARE 

345 

010-380-0132 

577 

SILICOM LTD 

1Q4PCI0 

0004-SI UCOM 

* 

SILICON GRAPHICS (INTL) 

110 

415-9404337 

4 

SILICON GRAPHICS (NAM) 

110 

e*1 BUI 1 
800-800-744 T 

262-263 

SILICON WAREHOUSE 

344 

Oxl B211 
600-3474687 

578 

SMARTCHIP GROUP 

104PCI 6 

+072-2-528343 

105-106 

SMILE 1NTTL INC (N.A.) 

49 

000-263-2072 

161-182 

SMITH MICRO SYSTEMS 4 SW 

296 

714-302-2345 


inquiry 

No. 

Page No 

Phone No. 

150 

SOFTARC 

274-275 

905-415-7151-* 

342 

SDFTQLOX, INC (INTL) 

231 

404-802-0202 

343 

SOFTBLGX , INC (N A) 

231 

000434-0202 

562 

SOFTWARE PUBLISHING 

326NE4 

0OO-33&636O 
0X1 301 

566 

SOFTWARE PUBLISHING 

320PC 5 

0W-336-836C 
exl 301 

295 

SOFTWARE SECURITY 

211 

203^56-3932^ 

340-341 

SOLID COMPUTER GMBH 

220 

t49-e9-3159146 

257-250 

SOUND MINDS TECH 

349 

000-032-7070 

566 

SPIDER GRAPHICS 

328PC 7 

408-9564231 

186-187 

STARTECH INTERNATIONAL 

326 

019-270-2000 

131 

STATSOFT 

97 

918-588*4149 

■ 

SUPRA CORP (N.A.J 

311 

0DO-727-8G47 

132433 

SYSTAT INC 

119 

700-664-5670 

296-297 

SYSTAT INC 

191 

700-064-5570 

663 

SYSTEL DEV 0 INDUS LTD 

KMPCI4 

972-8400019 

224 

T 

TALKING TECHNOLOGY INC 

346 

800-6854884 

206-200 

TEAC AMERICA INC 

217 

213-726-0303 

134 

TEKTRONIX 

54-55 

800-835-6100 
exl 1020 

30O3CU 

TEXAS INSTRUMENTS 

130-131 

000-TI-TEXAS 

230 

TIEPIE ENGINEERING 

347 

+31-5108-704 

566 

TNPC 

328PC 2-3 

+00635-020042** 

+ 

TOSHIBA AMERICA INC 

36-37 

000457-7777 

530 

traveling software 11NTI) 

49 

+I*H0)1731026630 

229 

Tfl! VALLEY TECHNOLOGY INC 

346 

510447-2030 

302-303 

TRIPP LITE 

u 

UNISALES 

181 

312-755-8741 

549-550 

66IS 26 

508-303-57SO 

304-305 

UNLIMITED SYSTEMS 

107 

619-622-1400 



No. 

Page No. 

Phone No. 

306-307 

UPSONIC (INTL) 

201 

+44-1 -793-075-707 

308-307 

UPSONIC (N.A.) 

201 

714448-9500 


V 



353 

VALfTEK INC 

221 

413-549-2700 

225 

VIDEX. INC 

345 

503-758-0521 

308-309 

VIEWSONIC 

141 

908869-7976 


W 


530 

WALKER, RICHER & QUINN (INTL) 

66 

£08-217-7100 

310 

WATCOM SOL for NETWARE 

155 

518006-3700 

135 

WATCQM VX-RE XX OS/2 

31 

519^0S-37OO 

334 

WlBLT (INTL) 

223 

+49-721031-7222' * 

334 

WIBU (US,) 

223 

301-5703497 

319 

WINQOOK COMP CORP (NA.| 

143 

800-4680366 

226 

WINTEK CORP 

350 

800-742-6009 

670 

wizsorr i04pci t 

►972-6409019 

363-384 

WCLFRAM HESEAHCH 

213 

800441-6204 

130 

WORDPERFECT 




NOVELL APPLICATIONS GROUP 

46-47 

000-526-2615 

191 

WORLDWIDE TECHNOLOGIES 

339 

£15-922-0116" 


X 


670-571 

XIRCOM EUFtOPE NV (INTL) 

157 

+9PS-36036S5 

136-137 

XVT SOFTWARE INC 

z 

79 

000-678-7380 

139 

ZENfTH DATA SYSTEMS 

53 

000-041-5081 

9X15136 

140 

ZEOS INTERMAUOMW- 

230-233 

000-554-5220 

227 

Z-WORLD ENGINEERING 

349 

916-757-3737 


' Correspond direcJty with company. 


" Indicates FAX Number 


BYTE ADVERTISING SALES STAFF 

William M. Dwyer , Vice President of Sales, 1900 O'Farretl Street Suite 200. San Mateo , CA 94403, Tef. (415} 513-6864, Fax {415} 513-6367 
Diane Liebefman, Director , /nside Sates, One Phoenix Mitt Lane. Peterborough, NH 03458, Tel. {603} 924-2518, Fax: (603) 924-2683 


MEW ENGLAND 

ME. NH, VT, MA. HI, CT, ONTARIO 
CANADA & EASTERN CANADA 
Sanford L. Fibash {617) 860.6341 
Patricia Payne (603) 924-2654 
McGfaw-Hlli Publications 
24 Hartwell Avenue 
Larangton. MA 02173 
FAX: fen) 860-6896 


SOUTHEAST 

NC, SC, GA, FL. At. TN, M$, AR. LA, 
KY, DC.WID, VA,WV 
MaryAnn Gouging (464) 843-4782 
Brian Higgins [603)924.2651 
McGraw-Hill PtiWIcelione 
4l 70AsntaFd-Dun.wQody Rfl„ Sulla 520 
Atlanta. GA 30319 
FAX: (404) 2524056 


SOUTHWEST, 

ROCKY MOUNTAIN 

CO. OK„ TX 

JennHer Walter (214) 701-6496 
Kevin Lary (803) 924-2527 
McGraw-Hill Publications 
14SJ50 Quorum Dt., Suite 3SO 
Dallas, TX 75240 
FAX: (214} 691-6208 


EAST COAST 

NY. NYC, NJ, DE, PA 

Kim Norris (212) 612-2645 

Jonathan Sawyer {603) 924-2665 

McGraw-Hill Publications 

1221 Avenue of Americas—28th Floor 

New York, NY 16020 

FAX: (212) 512-3075 


MIDWEST 

1L, MO, K$, EA, MD. $C, MN. 
WI.NE.SN, Ml, OH 
Lori SltoBtoifl (014) 759-3744 
Ed Ware (603) 924-2664 
McGraw-Hill Publications 
4635 HSton Corporate Drive 
Columbus, OH 43232 
FAX: (614) 759-5142 


NORTH PACIFIC 

NQflTHE RN CA, OR, ID, MT, WY. UT 
Roy J.Kops (415)513-6061 
James Bail (603) 924-2662 
SILICON VALLEY, HI, WA. AK. 

W. CANADA 

Susan Werner (415) 513-6662 
James Ben (603) 924-2002 
McGraw-Hill Publications 
1900 O'Farrell Street, Suite 200 
San Meleo, CA 94403 
FAX: |415) 513 S067 


SOUTH PACIFIC 

ORANGE COUNTY 
SAN DIEGO COUNTY 
Belti Dudae (714)753-8140 
Mark Spares (7141 753-0140 
Brad Dixon (603) 024-2574 
McGraw-Hill PuMipaliana 
15635 Alton Pkwy„ Suite 290 
trvIne.CA 92718 
FAX: (714) 753-8147 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardware/Soft ware Shower 

Mark Storm (803) 924-2095 
Ellen Pefham (6D3) 924-2590 
BYTE Publications 
Qite Phoenix Mill Lane 
Petertorwflii, NH 03450 


The Buyer's Marf/CleufTiede 

Margol L. Swanson (503) 924-2650 
BYTE Publicatrans 
One PbMrtix Mill Lane 
Peterborough, NH 00450 


BYTE Deck 

Susan PastellirH (503) 924-2598 
BYTE Publications 
Qno PTioenilx Mils Lane 
Peterborough, NH 03450 


EURO-DECK 

Joseph Mate (603) 924-2533 
BYTE Publications 
One Phoenix Mill Lara 
Peiorborougb, NH 0345a 


fletfonAl Advortliing Satttatt 

Ed Ware (603) 924-2664 
Fax: (603) 924-2603 


INTERNATIONAL ADVERTISING SALES STAFF 

Gary Lucas, European Sales Director, 34 Dover Street. London W1X4BR. England, Tel. +44 714956780, Fax: +44 71 4956734 


UNITED KINGDOM BENELUX 

Cary Lucas (+44 71 495 0750) 
Jonathan McGowan 
(+44 71 495 6701) 
McGraw-Hill Inc 
34 Dover St. 

London WTX 4BR 
England 

FAX: +44 71 4956734 


GERMANY, SWITZERLAND, 

AUSTRIA 

Jurgen Heise 
McGraw-Hill Inc 
Liebigsiresse 19 
D-60323 Frankfurt 
Germany 

Tel: +49 09 7140 7140 
FAX: +49 0 9 7140 7140 


ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 

ZW 13 Coups, Amanita Bfegketl 
A -Z Intemalferaf Safes Hd, 

70 Chalk Farm Read 
London NW1 0AN 
England 

TbJi+44 71 2843171 
FAX: +44 71 2043174 

ISRAEL 

Dan EMieh 

Bintah Communications tnl'l 
P.Q. Box 39 
Heraliya 46101 
Israel 

Toll +972 9 580245 
Tel: +972 9 585246 
FAX: +972 9 505685 


TAIWAN 

Janet Wang 

Third Wave Puhtisrnng Corp. 
2nd FI., No. 19-2, Lane231 
Fu Hsing Rerih Read 
Taipei 105 
Taiwan R.O.C, 

Tel: +006 27136959 
FAX : +086 2 7189467 

HONG KONG 

Zoe Yen 

Third Wove Puhfiohing Corp. 
Unil 2,0F Ming Wah Center 
32-84 To Kwa Wan Road 
Kowloon, Hong Kong 
Tel: +052 784 3030 
FAX: +852 704 3057 

KOREA 

Young-Seob Qhlnn 
JES Media Intemartional 
0th F|., Dongbyo Bldg. 
47-16, MyunglEDung 
Kangdong-Gu 
Seoul 134-070. Korea 
Tel: +62 2 4613411 
FAX: +82 2 4813414 


Transworid Media Inc. 

702,2-26-3 NistegotendH 
Shlnagawa-Jw, 

Tokyo 141 
Japan 

Tel: +B1 3 33007460 
FAX: +01 3 37000674 

A. SuiUki 
Nexus, Ira. 

2-35-0, Dnokl, Ota-foi 
Tc4yo 14B 
Japan 

Tat:+81 3 37573721 
FAX:+0 1 3 37572206 

AUSTRALIA 

Ptiil Bush 

National Advertising Services 
7-13 Famaween Street 
Cremoree NSW £090, 
Auslralia 

Tel: +61 2 908 9329 
FAX: +61 2 953 0274 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


SINGAPORE, INDIA, 
INDONESIA., PAKISTAN, 
PHILIPPINES, OTHER ASIAN 

and pacific countries 

Jenny 

Third Wave Publishing Corp. 
2nd FI.No. rEM. Lane 231 
Fu Hsing North Road 
Taipei m Taiwan 
R.O.C. 

Tei: +086 2 7130950 ext. 220 
FAX: +866 2 7169467 

MALAYSIA 

H.K. Lrm 

Serve* (Malaysia) Sdn. Shd, 
5111 Floor, Bena Tower 
160, Jalari Ampang 
50150 Kuala Lumpur 
Malaysia 

Tel: +00 3 2624592 
FAX: +60 3 2524591 


NOVEMBER 1994 BYTE 361 


( 















YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 



Category No. 

Inquiry No. Page No. 


HARDWARE 


1 

ACCESSORIES/SUPPLIES 


354-355 

AER ENERGY RESOURCES INC 

23 

241 

JDINTL 

344 

166-167 

QUART-ON USA 

112 

2 

ADD-IN BOARDS 


265 

ATI TECHNOLOGIES INC 

150 

194-195 

COROLLARY 

322 

85-65 

CURTIS INC 

60 

94-95 

DISTRIBUTED PROCESSING TECH 

77 

174-175 

DISTRIBUTED PROCESSING TECH 

327 

239-240 

IMAGRAPH CORP 

346 

170 

JAMECO ELECTRONICS 

325 

329-330 

MUSIC SEMICONDUCTOR 

145 

349-350 

NEW MEDIA CORP 

225 

249 

PE LOGIC CORP 

344 

250 

P.E LOGIC CORP 

344 

125-120 

QUATECH INC 

316 

262-263 

SILICON WAREHOUSE 

344 

565 

SPIDER GRAPHICS 

3I0PC 7 

224 

TALKING TECHNOLOGY INC 

346 

3 

BAR CODING 


361-362 

H-SGFT EDV GMBH 

212 

225 

VIDEX, INC 

345 

4 

COMMUNICATIONS/ 



NETWORKING 


200 

ALTA RESEARCH CORP 

360 

147-146 

AT & T PARADYNE 

24-25 

536 

AXES COMMUNICATIONS 

56IS7 

70-71 

BAY TECHNICAL ASSOC 

250 

194-195 

COROLLARY 

322 

91-92 

DATAPRODUCTS 

27D 


DELL COMPUTER CORP (N.A.) 

56A-D 

546-547 

ERGOTRON EUROPE 

56IS5 

210 

GMM RESEARCH CORP 

344 

350-359 

GTEK1NC 

346 

521 

MEGADATA 

56IS8 

212-203 

MICRONET TECHNOLOGY 

214 

141 

MINICOM / CLASSNET VIDEO 

306 

246 

NEWVOICE 

345 

164-165 

POLYGON GMBH DATA SYSTEMS 

107 

242-243 

RCl 

345 

221 

HHETOREX. INC 

345 

291-292 

ROSE ELECTRONICS 

204 

120-129 

ROSE ELECTRONICS 

303 

222 

SANGDMA TECH INC 

346 

233-234 

SIGMA TECH SOFTWARE 

346 

340-341 

SOLID COMPUTER GMBH 

220 

224 

TALKING TECHNOLOGY INC 

346 

304-385 

UNLIMITED SYSTEMS 

107 

s 

COMPUTER SYSTEMS 


62-63 

ADVANCED LOGIC RESEARCH 

103 

190 

APPRO INTERNATIONAL INC 

342 

76 

COMPAQ DESKTOPS (N.A.) 

204-285 

266 

COMPAQ SYSTEMS (NA) 

196-197 

194-195 

COROLLARY 

322 

172 

□ATALUX CORP 

320 


DELL COMPUTER CORP (N A) 

CHI 


0ELL COMPUTER CORP (NA) 

CIV 

533-534 

ECG 

56IS11 


GATEWAY 2800 

72A-H 


GATEWAY 2000 

73 


GATEWAY 2000 

80A-D 


IBM PC DIRECT 

CIL1 

277 

IBM POWER PC (NA) 

148-149 


INTEL COflP 

16A-B 


INTEL COflP 

16-17 

270-279 

INTERGRAPH 

179 

213 

KILA 

354 

561 

MANC HESTER EQUIPMENT CO 

326NE 1 

376 

NEC RISCSERVER 

136-137 

113 

nstl 

J7£ 

516 

OLIVETTI $.PA (INTT-) 

3-9 

201 

PACIFIC COAST MICRO 

324 

189 

RECORTEC INC 

331 

379 

SHOCKWARE TECHNOLOGIES 

256 

029 

SIEMENS NlXGORF INFO (EURO) 

• 46-149 

* 

SILICON GRAPHICS (NA) 

no 

348-341 

SOLID COMPUTER GMBH 

220 

229 

TR1 VALLEY TECHNOLOGY INC 

3-16 

148 

ZEOS INTERNATIONAL 

236-239 

s 

DATA ACQUISITION 


204 

AMERICAN ADVAMTECH 

346 

70-71 

BAY TECHNICAL ASSOC 

250 

239-240 

IMAGRAPH CORP 

340 

264 

INNOVENTION INDUSTRIES INC 

346 

362 

BYTE NOVEMBER 1994 



Category No. 


Inquiry No. Page No. 

212 10 TECH 355 

215 KETTLEY WETRAfiVTE 347 

* MlCROSTAfl LABORATORIES 347 

125-126 QUA f tCH INC 316 

230 TIEPLE ENGINEERING 347 

7 DISK St OPTICAL DRIVES 

188 ADAPTEC Ml 

254 CARROT COMPUTER M7 

240 COMPU SHARP INTEGRATED SERV 347 

85-06 CURTIS INC 6.3 

* DIGITAL STORAGE WORKS 40 

235-236 GRANITE DIGITAL 348 

UO MEGADRlVE SYSTEMS 07 

134-105 MICRO SOLUTIONS COMP PROD 323 

102-103 MICRO SOLUTIONS COMP PflQO 333 

100-131 MICRO SOLUTIONS COMP PROD 335 

202-233 MICRONET TECHNOLOGY 214 

4 PHILIPS LMS 174 

327-320 PHILIPS LMS ITS 

121-122 PINNACLE MICRO 7 

106-137 STARTECH INTERNATIONAL 326 

290-209 TEAC AMERICA INC 217 

8 DISKETTES/DUPLICA TORS 

205-206 AXIOMATIC 351 

9 FAX BOARDS/MACHINES 

244-245 ADVANCED IMAGE COMMUNICATIONS 347 

* SUPRA CORE {ff A,} 311 

10 GRAPHICS TABLETS/MICE/ 

PEN INPUT 

153-154 ARISTO GRAPHIC SYSTEMS 63 

151-152 aristo graphic systems 254 

360 DESIGN TECHNOLOGY 212 

567 PRIMAX ELECTRONICS 320PC 5 

11 KEYBOARDS 

564 ere 320PC 4 

501 CHERRY MtKftQSCHALTER GMBH S61& 2^21 

172 DATALUX CORP 320 

211 HOOLEONCORP 340 

255-255 JNL COMPUTER PRODUCTS 340 

- MICROSOFT CORP 2&-21 

12 LAN HARDWARE 

502-SS3 COM REX INC 56IS 15 

87-B8 CYBEXCORP 101 

331-332 CYBEXCORP 213 

507-500 CYBEX CORP S6IS 23 

505-506 CYBEX CORP fflfTU CHI 

546-547 ERGOTRON EUROPE 50IS 5 

176-177 FIRST SOURCE FNTL 328 

232-283 MICRONET TECHNOLOGY 214 

117-118 PC POWER & COOLING 69 

164-165 POLYGON GMBH DATA SYSTEMS 107 

577 SlLtCOM LTD 1G4PC1S 

570-571 XIRCOM EUROPE NV (INTL) 157 

IS LAPTOPS 8 NOTEBOOKS 

354-355 AER ENERGY RESOURCES INC 23 

228 AMREL TECHNOLOGY INC 340 

2D7 AXGNIX CORP 349 

7fl COMPAQ PORTABLES (NA1 8-i 

265-269 CTXINTERNATIONAL INC 176 

531 FIRST INTERNATIONAL COMPUTER 5615 2 

361-362 M-SOFT EDV GMBH 212 

* JDR MPCRODEVICES 343 

192-193 MICRO-INTERNATIONAL INC 330 

539-540 MITAC INTERNATIONAL CORP (LNTLl 71 

300-301 TEXAS INSTRUMENTS 130-131 

* TOSHIBA AMERICA INC 36-37 

319 WINBOOft COMPUTER CORP (MA) 143 

570-571 XIRCOM EUROPE NV (INTL) T&7 

139 ZENITH DATA SYSTEMS 53 

140 ZEOS INTERNATIONAL 238-239 

14 MAIL ORDER 

560 ALTEX ELECTRONICS 326NE 2-3 

569 ALTEX ELECTRONICS 328SO 2-3 

170 COMPUTER DISCOUNT WAREHOUSE 318-318 

171 COMPUTERIZE UNLTD 334 

* IBM PC DIRECT Cll,1 

178 JAMECO ELECTRONICS 32S 

4 MCGRAW-HILL ON-LINE (INTI) 311 

556-557 MICRO DIRECT INTERNATIONAL 56IS 32 

179 NEVADA COMPUTER 332 

186-W STARTECH INTERNATIONAL 326 

* TRADE SHOW GUIDE (INTL) 204-265 

191 WORLDWIDE TECHNOLOGIES 339 


Category No. 


Inquiry No. 

Page No* 

IS 

MEMORY/CHIPS/UPGRADES 

* 

ADVANCED MICRO DEVICES (NAl 

90-91 

176-177 

FIRST SOURCE INTL 

320 

* 

INTEL CORP 

16-17 

178 

JAMECO ELECTRONICS 

325 

260-261 

KINGSTON TECHNOLOGY 

161 

198-198 

LA TRACE 

337 

191 

WORLDWIDE TECHNOLOGIES 

339 

IS 

MISCELLANEOUS HARDWARE 

159 

CALIFORNIA PC PRODUCTS INC 

397 

361 302 

H-5QFT EDV GMBH 

212 

104 

INTEGRAND RESEARCH 

300 

201 

PACIFIC COAST MICRO 

324 

117-118 

PC POWER & COOLING 

69 

568 

TNPC 

320PC 2-3 

17 

MODEMS/MULTIPLEXORS 


244-245 

ADVANCED IMAGE COMMUNICATIONS 

347 

70-71 

BAY TECHNICAL ASSOC 

258 

173 

DATATTtQNlCS TECHNOLOGY 

042 


JDH MICflODEWCES 

043 

* 

SUPRA CORP (N.A.) 

311 

304-305 

UNLIMITED SYSTEMS 

167 

18 

MONITORS & TERMINALS 


m 

DATALUX COflP 

020 

552 

GVC CORP 

561510 

516 

KUO FENG CORP (INTL1 

111 

204-205 

NANAO USA COflP (N.A,) 

157 

526 

PHILIPS MONITOflS (INTL) 

90-91 

164-165 

POLYGON GMBH DATA SYSTEMS 

187 

293-294 

SAMTRON DISPLAYS INC (INTL) 

173 

543 

SAMTRON (INTL) 

39 

314-315 

SCEPTRE TECHNOLOGIES 

1S5 

105-106 

SMILE INTERNATIONAL INC (N.A.) 

49 

306-309 

VIEWSONIC 

141 

19 

MUL TIM EDI A/CD-ROM 


156 

AMERICAN 1NFOSCIENCE 

78 

319-320 

AP PROFESSIONAL (NA) 

165 

144 

CREATIVE LABS INC 

50-51 

311 

CREATIVE LABS INC 

283 

239-240 

IMAGRAPH CORP 

340 

216-217 

MICROBOARDS 

349 

259-260 

OBJIX MULTIMEDIA CORP 

340 

* 

PHILIPS LMS 

174 

3Z7-3Z8 

PHILIPS LMS 

175 

312-313 

PROXIMA CORP 

188 

* 

SILICON GRAPHICS (N.A.) 

110 

257 258 

SOUND MINDS TECH 

349 

296-299 

TEAC AMERICA INC 

217 

20 

PRINTERS/PL OTTERS 


61 

ADOBE SYSTEMS INC 

206-287 

66 

ALPS AMERICA (NA) 

64A-D 

91-92 

DATAPRODUCTS 

270 

* 

HEWLETT-PACKARD 

28-28 


HEWLETT-PACKARD 

42-43 

* 

HEWLETT-PACKARD 

179-171 

561 

MANCHESTER EQUIPMENT CO 

320NE1 

537 

MANNESMAN^ TALLY (1MTL) 

106 

517 

OLIVETTI S PA (INTL) 

196-197 

134 

TEKTRONIX 

S4-55 

21 

PROGRAMMABLE HARDWARE 

169 

BUFFALO PRODUCTS 

341 

39-99 

DATA ACCESS CORP 

259 

513 514 

FAST HARDlOCK 

55FS 9 

* 

JDH MICRODEVICES 

340 

337-038 

MARX DATENTECHNIK GMBH 

227 

127 

RAINBOW TECHNOLOGIES 

80 

334 330 

WlflU 

223 

22(7 

Z-WOflLP ENGINEERING 

049 

22 

SCANNERS/OCR/DIGITIZERS 

244-245 

ADVANCED IMAGE COMMUNICATIONS 

047 

518 

LIGATURE LTD 

E6IS 12 

572-573 

RECOGNITA (INTL) 

127 

558-558 

SlCOS 

56 IS 27 

52 

SECURITY 


501 

CHERRY MIKHOSCHALTER GMBH 

sees 2CP21 

513-514 

FAST HARDLOCK 

58IS9 

127 

RAINBOW TECHNOLOGIES 

83 

334-338 

W1BU 

223 

; 23 

TAPE DRIVES 


I 76-77 

COLORADO MEMORY SYSTEMS 

12-13 

98-99 

EXABYTE CORP (NA) 

in 

214 

LAGUNA DATA SYSTEMS 

058 










YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No, 

Inquiry No 


Category No. 
Pago No * inquiry No 


Category No. 
Page No, Inquiry No 


Rage No. 


184-185 MIGFIO SOLUTIONS COMP PROD 323 

182-183 MICRO SOLUTIONS COMP PROD 333 

180-181 MICRO SOLUTIONS COMP PROD 33$ 

* PHILIPS iMS 174 

327-328 PHILIPS IMS 175 

220 OUALSTAR CORP 350 

363 VAIJTEK INC 221 

24 UPS/POWER MANAGEMENT 

57 AMERICAN POWER CONVERSION 32-33 

72-73 BEST POWER TECHNOLOGY 125 

271-272 DELTEC/NSSl 205 

114-115 MlNUTEMAN G7 

525-536 MlNUTEMAN 55IS 29 

117-118 PC POWER & COOLING 69 

563 SYSTEL DEVELOPMENT & IND LTD 104PCI4 

502-303 TRIPP LITE 161 

306-307 OPSONIC 201 


SOFTWARE 


25 

BUSINESS 


61 

ADOBE SYSTEMS INC 

266-207 

575 

CAFIDFFF SOFTWARE 

56 IS 16 

553 

CENTRIC PMS BV 

5615 14 

335 

CORPORATE DEVELOPMENT 

223 

247 

DESIGNER CHECKS 

350 

273-274 

FOREFRONT, INC 

no 

275-276 

GLOBAL! NK INC 

193 

336 

MACON GMBH 

220 

* 

ORACLE CORP(N. A.) 

135 

115 

PATTON & PATTON ' 

305 

312-313 

PROXIMA CORP 

186 

* 

SHAREWARE 

166-187 

26 

CAD/CAM 


66-6® 

AMERICAN SMALL BUSINESS COMP 

116 

163-154 

ARISTO GRAPHIC SYSTEMS 

63 

151-152 

AR1STO GRAPHIC SYSTEMS 

254 

* 

AUTODESK INC 

209 

278-27® 

INTERGRAPH 

179 

226 

W1NTEK CORP 

359 

27 

COMMUNICATIONS/ 



NETWORKING 


347-348 

AGE LOGIC 

228 

319-320 

AP PROFESSIONAL (NA) 

166 

147-148 

AT 8 T PARADYNE 

24 28 

145 

BEAME 6 WHITESIDE SOFTWARE 

121 

• 

BEAME fl WHITESIDE SOFTWARE flNT'L'l 

120 

562-603 

CQMPEX INC 

56IS15 

62 

COMPUTER ASSOCIATES UNtCTR 

260-261 

270 

DATASTOFtM TECHNOLOGIES 

103 

176-177 

FIRST SOURCE INTL 

328 

196-197 

IGC ENC 

329 

322-323 

JSB 

164 

542 

LANSOURCE 

5615 4 

237-238 

MYSTIC SOFTWARE 

350 

112 

NOVELL. INC (NA) 

39 

286-287 

OCEAN ISLE SOFTWARE 

153 

356-357 

OCEAN ISLE SOFTWARE (INTL) 

CIV 

119 

PERSOFT INC 

117 

280 

PE RSOFT INC 

159 

120 

PERSOFT INC 

236 

161-162 

SMriH MICRO SYSTEMS & SAV 

296 

150 

SOFT ARC 

274 275 

340-341 

SOLID COMPUTER GMBH 

220 

530 

TRAVELING SQFTWAR E fINT'L) 

49 

549-550 

UNISALES 

sets a® 

530 

WALKER, RICHER 6 QUINN (INTI) 

85 

28 

DATA ACQUISITION 


344-345 

MIT GMBH 

221 

210 

NATIONAL INSTRUMENTS 

359 

522-523 

NATIONAL INSTRUMENTS 

5615 22 

29 

DATABASE 


74-75 

BGRLAN0 INTERNATIONAL 

11 

206 

C0MPUTERWISE 

251 

89-00 

DATA ACCESS CORP 

259 

509-510 

□R HUGGIE & PARTNER GMBH 

5615 31 

551 

HYPEPSYSTEMS 

561S 14 

574 

MAGIC/MSE (INtLl 

143 

* 

MICROSOFT CORP 

2-3 

579 

wrTSOFT 

104PCI7 

30 

EDUCATIONAL 


58D 

EDUSELF MULTIMEDIA LTD 

104PCI12 

275-276 

GLOBALINK INC 

193 


31 

ENGINEERING/SCIENT1FIC 


278-279 

INTERGRAPH 

179 

556 

INTERSISAUTGMACAO 

56IS6 

142-143 

ITERATED SYSTEMS 

104 

344-345 

MIT GMBH 

221 

216 

NATIONAL INSTRUMENTS 

350 

219 

PERSONALTEX 

351 

359-364 

WOLFRAM RESEARCH 

213 

33 

GRAPHICS 


153-154 

ARISTO GRAPHIC SYSTEMS 

63 

151-152 

ARISTO GRAPHIC SYSTEMS 

2S4 

540 

ATMA TENDERING SYSTEMS SRL 

56IS 16 

267 

COREL DRAW 

232 

04 

COREL FLOW 

35 

03 

COREL PHOTOPAINT 

IS 

339 

EMATEK GMBH 

225 

284-285 

NAN AO USA CORP (NA) 

157 

312-313 

PflQXIMA CORP 

108 

223 

SCIENTIFIC ENDEAVORS 

351 

* 

SHAREWARE 

106-107 

562 

SOFTWARE PUBLISHING 

32SNE 4 

566 

SOFTWARE PUBLISHING 

328PC 5 

34 

MACINTOSH 


520 

LOGIC PROGRAMMING ASSOC 

56IS5 

35 

MAIL ORDER 


170 

COMPUTER DISCOUNT WAREHOUSE 

310-319 

504 

COMPUTER QUICK 

56IS17 

515 

GREY MATTER LTD 

5615 19 

106 

PROGRAMMER'S PARADISE 

50-59 

36 

MAT HEM A TICAL/STATISTICAL 

344-345 

M(T GMBH 

221 

219 

PERSONAL TEX 

351 

131 

STATSOFT 

97 

132-133 

SYSTAT INC 

119 

296-297 

SYSTATINC 

191 

363-364 

WOLFRAM HESEARCH 

213 

37 

MISCELLANEOUS SOFTWARE 

576 

ISRAEL EXPORT INSTITUTE 

104 PC110 

532 

ON TIME MARKETING 

5545 0 

568 

TMPC 

326PC 2 3 

38 

ON-LINE SERVICES 


450 

BIX 

365 

60 

COMPUSERVE (N.A.) 

69 

93 

DELPHI INTERNET SERVICES 

115 

39 

OPERATING SYSTEM 


196-197 

IGC INC 

329 

* 

NETWORK COMPUTING DEVICES IN A) 

109 

112 

NOVELL INC (NA) 

39 

124 

□NX SOFTWARE SYSTEMS LTD 

94 

40 

PROGRAMMING LANGUAGES/ 
r/Mic 

380 

CASEWISE LTD 

293 

81 

COMPUTER ASSOCIATES REAUZER 

19 

* 

COPIA INTERNATIONAL LTD 

62 

509-510 

DR HUGGLE 8 PARTNER GMBH 

5615 31 

339 

EMATEK GMBH 

225 

273-274 

FOREFRONT. INC 

146 

107 

LAHEY COMPUTER SYSTEMS 

242 

150 

UIKKUVA SYSTEMS INTERNATIONAL 

36 

820 

LOGIC PROGRAMMING ASSOC 

56ES6 

574 

MAGIC i MSE LINTL) 

143 

111 

MICROWAY 

246 

321 

OBJECTS, INC 

1*7 

532 

ON TIME MARKETING 

561S 8 

527 

PHAR LAP SOFTWARE INC 

56IS 25 

290 

POPKIN mi & SYSTEMS INC 

205 

146 

POWERSOFT CORP IN. A.) 

127 

100 

PROGRAMMER'S PARADISE 

50-59 

130 

SEQUFTER SOFTWARE INC 

122 

342-343 

SOFTBLOX. INC 

231 

310 

WATCOM SQL FOR NETWARE 

155 

135 

WATCOM VX-REXX OS/2 

31 

136-137 

XVT SOFTWARE INC 

79 

41 

SECURITY 


65 

ALADDIN KNOWLEDGE SYSTEMS 

74 

64 

ALADDIN KNOWLEDGE SYSTEMS 

64 

561 

ALIROO LTD 

104 PCI 9 

562 

ALIROO LTD 

104PCI11 

149 

DALLAS SEMICONDUCTOR 

60 

511-512 

EUTRQN 

56IS 24 

513-514 

FAST HAHDLOCK 

56IS9 

102-103 

GLENCO ENGINEERING 

99 


337 330 

MARX DATENTECHNIK GMBH 

227 

127 

RAINBOW TECHNOLOGIES 

83 

578 

SMAHTGHIP GROUP 

104PC( 6 

295 

SOFTWARE SECURITY 

211 

334-338 

WIBU 

223 

43 

SOFTWARE DUPLICATION 


2Q5-2D6 

AXIOMATIC 

351 

45 

UNIX 


347-346 

AGE LOGIC 

226 

* 

COPIA INTERNATIONAL LTD 

62 

366 

DATA FOCUS 

219 

ion 

FRAME TECHNOLOGY (NA) 

66 

316-317 

INFORMATION FOUNDATION 

190 

644-545 

LABTAM 

5BIB 26 

* 

NETWORK COMPUTING DEVICES (NA) 

109 

549-560 

UNISALES 

SEES 20 

46 

UTILITIES 


85 

ALADDIN KNOWLEDGE SYSTEMS 

74 

333 

AU-MICRQ 

229 

324 

ARCADA (NA.) 

185 

553 

CENTRIC PMS BV 

561S14 

109 

CONNER (NA) 

71 

251 

CONSOLIDATED SOFTWARE PRODUCTS 

351 

155 

LOGICIELS ET SERVICES DUHEM 

62 

346 

MICRO 2000 

224 

202-203 

MICRODATA 

321 

209 

PKWARE INC 

142 

123 

PKWARE ENC 

240 

47 

WINDOWS 


552 

CENTRIC PMS BV 

5BIS 14 

* 

COPIA INTERNATIONAL LTD 

62 

270 

DATASTORM TECHNOLOGIES 

1B3 

509610 

DR HUGGLE & PARTNER GMBH 

55IS 31 

541 

F1NSON (INTLIi 

109 

273-274 

FOHEFRGNT, INC 

140 

261 

FUZhCALC 

352 

209 

GAMMA PRODUCTIONS 

352 

325-326 

ICQNQVEX INC 

164 

252-253 

KUREO TECHNOLOGY, INC 

352 

160 

UIKKUVA SYSTEMS INTERNATIONAL 

06 

520 

LOGIC PROGRAMMING ASSOCIATES 

56IS6 

231-232 

MICROCAL SOFTWARE. INC 

352 

237-238 

MYSTIC SOFTWARE 

350 

204-205 

NAMAO USA CORP (N.A.) 

157 

119 

PERSOFT INC 

117 

283 

PERSOFT INC 

15S 

120 

PERSOFT INC 

206 

* 

SHAREWARE 

108-107 

562 

SOFTWARE PUBLISHING 

32SNE4 

566 

SOFTWARE PUBLISHING 

32SPC 5 

318 

WINBOOK COMPUTER CORP (N.A) 

143 

138 

WORDPERFECT t NOVELL APPLICATIONS GROUP 

46-47 

49 

WORD PROCESSING/DTP 


365 

ACCENT SOFTWARE INTL 

1B2 

100 

FRAME TECHNOLOGY (NA) 

86 

275-276 

GLOBALINK INC 

193 

325-326 

ICONQVEX INC 

184 

519 

LIGATURE LTD 

66 IS 12 

138 

WORDPERFECT / NOVELL APPLICATIONS GROUP 

46-47 

GENERAL 


49 

BOOKS/PUBLICA TIONS 


319-320 

AP PROFESSIONAL (NA) 

IBS 


BUSINESS WEEK (INT'LI 

165 


BUSINESS WEEK (INT'Ll 

249 


BYTE READER 

276 


COMPUTER BOOK CLUB (NA) 

249 


COMPUTING MCGRAW-HILL 

64 


MICROSOFT PRESS INC 

45 


NSTL 

336 


OSBORNE MCGRAW-HILL 

294295 

51 

MISCELLANEOUS 


* 

AMERICAN LUNG ASSOCIATION 

328PC0 

156-157 

APPLIED BUSINESS TELECQMMTNS 

264 


BYTE BACK ISSUES 

56FS30 


BYTE BACK ISSUES 

S40SQ 1 


BYTE DECK 

120 


BYTE EDITORIAL QUESTIONNAIRE 

346 


BYTE EUHODECK (INTL) 

173 


BYTE NETWORKING DISK 

278 


BYTE REPRINTS (INTL} 

185 


BYTE SUB MESSAGE 

242 


BYTE WINDOWS FAX BACK 

230 


DATAPRO (INTL) 

140-149 

563 

DEGUS t TALLEY MANAGEMENT GROUP 

32BPC1 
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For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the International edition. 
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Acer 

65, 56IS 10 

1424, 

Adept Scientific Micro 

56IS3, 
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Systems 
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Adobe Systems 

215, 243 

1105, 

Advanced Matrix Technology 262 

1106,1116 


1293 

AimTech 

315 


Alans 

30 

1078 

Aldus 

243 

1126, 

Alps America 

262 

1127 

AMD 
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American Hytech 

314 
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299 
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Analog Devices 

151 
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Apian Software 

314 
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Apricol 
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207 
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41 
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Ashlar 

315 


AST Research 

57,65 


AT&T 65,151,295 

1003 

AT&T Global Information 

233 


Solutions 


1474 

Atlantic Coast 

56IS27 
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Atria Software 

313 
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BBL Typographic 

561S 27 

1330 

Best Data Products 

310 

1303 

BluestOne 

313 


Borland International 

36 

1301 

Brainstorm Technologies 

313 
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262 
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262 
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Capsofl Development 

315 
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61 

1448 

Celogic 

56 IS 16 
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Central Data 

309 

1107 

ClE America 

262 

1340 

Citizen America 

262 


CNF 

65 
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Colorado Memory Systems 

299 


Compaq Computer 10, 57, 65 


Computer Intelligence InfoCorp 57 
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Corel 
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Creative Labs 

233 

1271 

CrossBes Software 

312 

1119, 

C-Tech Electronics 

262 
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Cyrix 10,30.92.95 
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1460 

DarlWare Systems 

56IS 26 


Data General 

57 
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Dataproducts 

262 
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Daiaquest 

41 

1316 

Dayna Communications 

306 

1109, 

DEC 26,38,92.199, 
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207,262 
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Defenders Network 

310 


Dell Computer 

65 

1157 

DeLorme Mapping 

299 


Delrina 

81 

1430 

Diamond Point International 
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1342 

Digital Ocean 

310 


Digital Research 

81 


Dynamix 

46 
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Eastman Kodak 

215 

1110, 

Epson America 

262 

till, 

1112,1123,1124,1353,1354,1393 

1438 

Eurotech 

561S 14 

1481 

Exepos Software Solutions 

50IS31 


F 


1394, 

Fargo Electronics 

262 

1395,1396,1397 


1460 

Faros 

56IS 21 

1314 

FasiTrax International 

315 

1205 

First Floor 

313 

1060 

Fluke 

247 

1308 

Fractal Design 

314 

1467 

Framasoft+CSI 

56IS 28 

1324 

FTG Data Systems 

308 


FTP Software 

26 


Fujitsu 

65 

1289 

Funk Software 

314 

1277 

FufuneWave Software 

312 

1330 

FWB 

309 


G 



Gateway 2900 

65 

1355 

GCC 

262 

1398. 

General Parametrise 

262 

1399 



1113, 

Genicom 

262 

1356,1400 
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1456 

Ban Consultants 

56IS 19 


Hands-On Universe 

366 

1429 

Harmonix 

56IS4 

1305 

HawkNet 

314 

1436 

Hayes Microcomputer 

56IS12 
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1148 

Headquarters Software 

299 

1489 

Headway Technology Group 56IS 28 
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1405.1406,1462 



Hitachi 

34 

1421, 

Hitachi New Media 
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HM Systems 

5615 3 
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Human Designed Systems 

309 

1434 

Hypertec 

56IS 10 

1114 
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IBM 10.26, 44,52,56,65,92, 


113, 132,151.233,262,287,289 
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Infinity Computer Products 

309 


Infonet Software Solutions 
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Infoseek 

26 

1332 

tnfrared Technologies 

309 

1437 

Integrated Measurement 

56JS 12 
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Integrated Systems 

81 

1320 

Integrix 

309 


Intel 10, 30. 38.44, 57,92,95. 


151,233, 287 

1287 

Intelligent Electronics 

314 

1450 

Interlink Communications 

561S 17 

1443 

Internee 

5615 14 

1454 

InterSystems Europe 

5635 22 

1471 

InTouch Telecom 

561S27 


Intuit 

41 

1464 

In vest-Tech 

5615 24 

1084 

InVision Systems 

233 

1340 

I.R.I.S. America 

310 

1466 

IRISoft Research 

5615 24 
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K and M Electronics 
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1150 

Kludgewerfcs 
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1151 

Knowlegde Media 

299 

1296 

Kofax Image Products 

315 

1422 

Kontron El&klronik 

5615 4 

1366, Kyocera 

262 

1367 

L 


1457 

LANSource Technologies 

5615 24 

1447 

LaserMaster 

561S 14 

1125, 

Lexmark International 

81,262 

1366,1369,1370,1407 


1432 

Lintel 

5615 6 

1309 

Logicraft 

313 

1273 

Looking Glass Software 

M 

314 

1115, 

1116 

Mannesman^ Tally 

262 

1311 

MathSoJutions 

315 


MecklerMedta 

26 

1473 

Micro APL 

5615 32 

1321 

Microboards of Amenca 

308 

1300 

Microcat Software 

313 


Microcon 

65 

1341 

Microdyne 

31G 

1000, 

Microsoft 38,48, 57, 65,81 r 132, 

1152 

151.183.177,189, 199, 207. 


215, 255.289,299 

1319 

Micro Solutions 

306 


Mips Computer Syslems 

10, 92, 
123,287 

1297 

Mission Software 

315 


Mitsumi 

41 


Mosaic Communications 

20 


Motorola 10,57.92.113,151.287 
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National Instrument 

57 


NCR 

65 


NEC 26,34,41,57,65,81 
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1373 

NEC Technologies 

262 

1374 

NewGen Systems 
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NexGen 

30, 95 
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Novell 26,81.207.255 
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1323 

OFS WeatherFax 

308 


Oki 

81 

1117. 

Okidata 

262 

1375,1376 


1334 
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310 

1343 

Ontrack 

313 

1450 

Gptimay 

561S 19 

1439 

Opliquest 

561S 17 


O'Reilly a Associates 

p 

26 

1306 

Pacific Software Publishing 

314 


PageAhead Software 

52 

1153 

Palindrome 

299 

1446 

Parsytec Computer 

5615 16 


Phoenix 

65 

1085 

PictureTel 

233 

1426 

Portable Addons 

561S8 

1425 

Presentation Projects 

56IS 3 

1470 

Prestige Network 

5615 32 

1476 

Process Logistics 
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1292 

Process Software 

315 

1478 

Protek 

5615 28 
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1472 

QBS Software 
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1307 
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314 


Quarterdeck Office Systems 

R 
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1302 
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313 
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65 
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34 

1315, 

Sharp Electronics 34, 262, 308 
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1322 

Sigma Data 

306 
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Silicon Graphics 

215, 233 
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Sinpor 

255 

1159 

Smadek Educational 
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299 

1156 

Software Toolworks 

299 


Spyglass 

26 

1272 

SQL Software 

313 

1280 

Stalker Software 

312 

1007, 

Sun Microsystems 81,92, 105,109, 

1336,1440 215,233,287,310, 5615 16 

1076 

Symplex Communications 

251 


SyGuest 

65 

1281 

Systems and Synchronous 

312 


SystemSoft 

65 

1154 

T 

TGI Software Research 

299 

1408, Tektronix 

262 

1409,1419 


1339 

Telebyte Technology 

310 

1278 
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312 

1313 

TestDrive 

315 

1453 
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56IS21 
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1451 
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Touchstone Software 

314 

1286 
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313 
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Tribe Computer Works 
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u 

Upsonic 

309 

1468 

User Interface Technologies 56IS 26 

1283 

US LAN Systems 

313 

1147 

U.S. Robotics 

299 


UUNet Technologies 

27 
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Ventura Microsystems 

65 

1312 

Vermont Creative Software 

315 

1325 

Vic Hi-Tech 

300 

1423 

Viglen 

56ES6 

1304 

Visual Numerics 

314 

1449 

VLSI Vision 

sets 12 

1461 

w 

Westmount Technology 

56IS 21 

1279 

WinGate Technologies 

312 

1275 

The WizardWorks Group 

312 

1274 

WordPertect/Novell 

315 

1282 
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313 

1075 

Working Title 

57 

1276 

Wright Strategies 

312 

1302 
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262 

1303, 
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81, 262 
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215 
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BIMour Coach 
to the Internet! 




Give BIX a try with our new 5 for Free Offer! Join BIX 
today and gat 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX, and then 
continue for our standard $13 monthly membership fee. 
Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1-B00-695-4882. At the "logon” prompt enter bix. 
Then at the "name?" prompt enter bix,byte39> If you have any 
questions, call us at 1 800-695-4775 {voice). Or fax us at 617-491-6642, 
Send Internet mall to info@bix.com. Windows users can order BIXnsv, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


Under the £ tor Free plpn, daytime rates apply tar access during prims lime hours. The 5 ft* FtaSOMw ft valid 1(X NrsH-thne members only 

Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much morel 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team I 


BIX 

If you can Hack it 








Commentary 


S. Hughes Pack 


Teacher Training Is Key 



The acquisition of computers 
is not enough. To ensure -their 
proper use, teacher training is 
critical. 

T he latest onslaught of high-speed multime¬ 
dia computers into schools might lead us to 
believe that the use of computers in the class¬ 
room will soon he limited only by the imag¬ 
ination of the user. Thai sounds good—to parents* school 
administrators, and eager Leathers—but it simply is not 
accurate, Spiffy new hardware is only one small part of 
an equation that includes computer-literate teachers and 
user-friendly software. Then* and only then* will computer 
use in schools move beyond the mundane tasks of word 
processing, E-mail, and typing drills. 

Teacher training is critical* If teachers can’t use the 
technology, they won’t. Too many school systems are 
following the corporate model of the 1980s, buying tech¬ 
nology without the training, resulting in a great deal of 
frustration and an arsenal of underused equipment. A 
small town recently appropriated $28,000 to bring a 
"state-of-the-art" computer lab into its elementary school. 
Twelve Mac LC 575 computers with CD-ROM drives, 
"friendly software," and two laser printers cost $27,084. 
That left $916 for training. Every dollar spent on tech¬ 
nology should be matched dollar-for-doliar on training, 
yet few schools have made such a commitment. 

There are exceptions, of course. The school where I 
teach participates in the Hands-On Universe project 
through the University of California at Berkeley, work¬ 
ing with a network of professional scientists, teachers* and 
curriculum developers to bring real science into the class¬ 
room. This project integrates astronomical images, con¬ 
temporary astrophysics research, and newly emerged 
technologies to teach the subjects of astronomy, physics, 
and math, and to develop relevant curriculum materials. 

Students can request and retrieve astronomical images 
from telescopes at the Leuschner Observatory in Cali¬ 
fornia using little more than their classroom computers, 
a modem, and a user-friendly version of a professional im¬ 
age-processing and communications software program 
developed by the Hands-On Universe project. Once these 
images are downloaded, students can search for explod¬ 
ing stars in distant galaxies, examine the eclipsed sun, 
and manipulate images of planets. 

As this example illustrates, the PC can be a very pow¬ 
erful learning tool. But for the uninitiated and perhaps 
technophobic teacher, mastering this complex tool re¬ 
quires lots of encouragement and ongoing training. 

There are many ways to promote computer literacy in 
the classroom. Many schools have computer experts on 
the faculty who could be partially released from teaching 
duties to run workshops for their colleagues. At my 


school* one faculty member runs regular evening and 
Saturday classes for Mac users as part of his contract. 
Another teacher works with colleagues on Internet access, 
A physics teacher has assumed as part of his contractual 
responsibility the management of computers and soft¬ 
ware in the physics labs and the training of teachers. 

Schools should set up computer help centers staffed 
with experts, similar to the computer center at Kinfco’s. 
The centers should be available to students and faculty for 
problem solving and additional training. Corporate train¬ 
ing centers should share their expertise and facilities with 
schools during summers and weekends to offer in-service 
training, A small investment by a local corporation can 
help ensure a more highly qualified work force in the 
future. Magazines designed for the computer user should 
begin to devote more space to computers in education. 

Today, teachers from kindergarten through high school 
and college are likely to find themselves face-to-face 
with students who know more than they do about com¬ 
puters. This can be disconcerting, even threatening, for 
those teachers who believe they musl be the highest au¬ 
thority in the classroom. But a significant portion of my 
computer knowledge has come from students. 

As younger people enter the teaching profession, the 
lack of computer-skilled teachers will gradually become 
less of an issue. To this end, all high schools and col¬ 
leges should have a computer-literacy graduation re¬ 
quirement, Conversely* schools should now require com¬ 
puter literacy of all serious job applicants. 

If our very significant investments in technology are to 
pay off* they must be coupled with equally significant 
investments in training teachers. Those administrators 
who control the purse strings must establish a broader 
long-range vision. The machine can’t work alone. ■ 


5. Hughes Pack is the Theodore R. Carpenter fellow at the North- 
field Mt. Herman School in Northfield, Massachusetts. He teaches 
physics and astronomy. He can he reached on the Internet at 
hpack@kl2.ucs.umass.edu or on BIX c/o "editors, “ 


3G6 BYTE NOVEMBER 1994 


RICHARD PASLEY O 1994 













PC-COMPANION PUs 


Add a second keyboard, monitor and mouse 
to your PC up to 250 feet away! 


TM 




Supports PC/AT, PS/2 and 100% compatibles 


PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Microsoft and Logitech 
are trademarks of their respective companies. 


• Switch selectable 
privacy mode 


• Combine monochrome and color 
VGA monitors 

• Mouse support available at 
both local and remote 
workstations 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Dealer Program Available Made In USA 


For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Circle 505 on Inquiry Card (RESELLERS: 506). 














Remote Control Software 
Rated # 1. Over and Over 
and Over... 

"I Overall 

^ I A Evaluation 



Overall 

Power 



Overall 

Usability 



♦ 



Performance 


The 45-page review for Software Digest covered all the bases. It was 
the most extensive review ever done on remote control software. In the 
end, the experts called ReachOut Remote Control simply “the best 
program in the...evaluation.” It outscored the competition in not one, 
not two or three, but in seven categories. In its report for Software 
Digest’s June ’94 issue. National Software Testing Laboratories wrote: 



Versatility 


Ease of 
Learning 


Ease of Use 



1201 19th Place • Vero Beach, FL 32960 U.S.A. 
Phone (407) 770-4777 • Fax (407) 770-4779 


NSTL recommends ReachOut Remote Control for its excellence in 
almost every category. No other program matches its number 
of features or ease of use, and it is the unanimous choice for best program 
in the testers’general usability evaluation. 

The recommendation confirms the findings of exhaustive corporate 
evaluations. And it parallels assessments by such leading publications 
as Byte, LAN Magazine, PC User, Network Computing, Government 
Computer News and InfoWorld. 

But why not judge for yourself? We will be happy to send you more 
information on the NSTL report. Better yet, take advantage of our 60- 
day money-back 
guarantee and order 
your copy of 
ReachOut today. Call 
1-800-677-6232 for 
your nearest dealer 
location. 

Before you know 
it, you’ll be using 
ReachOut. Over and 
over and over... 


THE MOST COMPREHENSIVE REVIEW 
OF REMOTE CONTROL SOFTWARE 


SOFTWARE 
DIGEST RATING 

OVERALL 

EVALUATION 

PROGRAM 

★ ★★★ 

8.5 

Reachout 

Remote Control 

★ ★★ 

7.5 

Close-Up 

★ ★★ 

7.3 

Norton pcANYYVH ERE 

1.0 for Windows 

★ ★★ 

7.3 

Carbon Copy 
for Windows 


Circle 356 on Inquiry Card (RESELLERS: 357). 


































